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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No#  /Z0MO7 
AD-461  U 1 7 

GENERAL  ELECTRIC  CO  CINCINNATI  OHIO 

AV-bA  LIFT  PAN  FLIGHT  RESEARCH  AIRCRAFT.  (U) 

DESCRIPTIVE  NOTE!  QUARTERLY  TECHNICAL  PROGRESS  REPT*  NO# 
10,  17  FEB-15  May  64. 

JUL  64  IV 

CONTRACTS  DA44  177TC71S 


UNCLASSIFIED  REPOkT 


SUPPLEMENTARY  NOTti 


DESCRIPTORS;  (♦VERTICAu  TAKE-OFF  PlaNEs,  RESEARCH 
PROGRAM  ADMINISTRATION)  ,  ( ^RESEARCH  PLANES,  VERTICAL 
Take-off  planes),  turbojet  engines,  ducted  fans,  spare 
parts,  MODIFICATION  KITS,  CAPTIVE  TESTS,  WIND  TUNNEL 
models,  DESIGN,  LOADING  (MECHANICS),  ACTUATORS,  FLlGriT 
TESTING,  NOSE  WHEELS,  TAXIING,  LANDING  GEAR, 
MALFUNCTIONS,  LIFT,  CORRECTIONS,  EJECTION  SEATS, 
RESONANCE',  INSTRUMENTATION,  MAINTENANCE,  STABILITY, 
FLIGHT  CONTRUL  SYSTEMS,  STRUCTURAL  PROPERTIES, 
temperature,  reliability,  hovering,  simulation,  weight, 
flutter  jy, 

IDENTIFIERS;  V-S  AIRCRAFT,  J-85  ENGINES,  LOUVERS ,  LIFT 
ENGINES  (y, 


PROPULSION  SYSTEM  DELIVERIES  WERE  COMPLETED  WITH 

acceptance  of  The  last  spare  lift  fan.  fan  speed 

VTOu  AND  cTOL  FlIGHT  CLEARANCE  WAS  REQUESTED  AND 
GRANTED  for  a/C  number  TWO.  LIFT  FAN  AND  J8& 

SPARE  PARTS  «V E R t  SHIPPED  TO  EDWARDS  AIR  FORCE 

base,  number  one  a/c  completed  modification 
and  ground  tests  at  nasa-ames  prior  to  full  scale 
wind  tunnel  tests#  engineering  design  and  analysis 
was  COMPLETED  for  The  HIGHER  LOADING  in  The  exit 
LOUVER  ACTUATION  SYSTEM,  BOTH  AIRCRAFT  COMPLETED 

systems  fonctional  tests  at  san  diego#  a/c 

NUMBER  TWO  WAS  SHIPPED  TO  EDWARDS  AFB  TO  BEGIN 
FLIGHT  TESTS  AND  A/C  NUMBER  ONE  WAS  SHIPPED  To 

nasa-amcs  for  *jnd  tunnel  testing,  nose  wheel 
SHIMMY  ENCOUNTERED  DURING  TaXI  TESTS  CAUSING  aIRCRAF1 
DAMAGE,  NOSE  gear  REDESIGN  ANo  SUCCESSFUL  DYNaMIC 
AND  STATIC  TESTS  wEKE  COMPLETED.  A  SYSTEMS  FAILURE 
EVAuUaTIOn  WAS  CONDUCTED  ON  THE  FLIGHT  SIMULATOR  T0 
ESTABLISH  EMERGENCY  PROCEDURES.  A/C  DAMAGE  aS  A 
RESULT  OF  NOSE  GEAR  FAILURE  WAS  CORRECTED. 

(AUTHOR)  , 
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unclassified 


DDC  REPORT  8  I  BL  I  OGHAPH Y  SEARCH  CONTROL  No.  /ZQM07 
A0-H61  HR/ 

LING-TEMCO-VOUGhT  INC  DALLAS  TEX  LTV  vOughT  AERONAUTICS 
DIV 

XC-1H2A  VTOu  TRANSPORT  PROGRAM.  <U) 

DESCRIPTIVE  NOTE*.  MONTHLY  PROGRESS  REPT* 

SEP  6H  29P 

contract:  afos  gs?  7D6b 

unclassified  report 
supplementary  note: 

descriptors?  (^transport  planes,  vertical  take-off 

PLANES),  (#  VERT  I  CAL  TakE-QRF  PLANES,  TRANSPORT  PLANES)* 
FLIGHT  TESTING,  PERFORMANCE  (ENGINEERING),  TaXjING, 

aircraft  equipment,  spare  parts,  manufacturing 

METHODS  <U) 

identifiers:  c-ih2  AIRCRAFT,  vtol  <U) 

A  MAJOR  MILESTONE  WAS  ACCOMPLISHED  WITH  ACHIEVEMENT 
OF  THE  FIRST  FLIGHT  Op  THE  XC-IR2a.  THE 

flight,  made  on  the  2  aircraft,  was  se  minutes  in 

LENGTH  DUrINg  WHICH  TIME  THE  AIRCRAFT  HANDLING 
CHARACTERISTICS  were  checked  at  an  ALTITUDE  Of  10,000 
feet  and  a  speed  uf  approximately  isc  knots,  with 
landing  gear  do„n  throughout  the  entire  flights 
takeoff  and  landing  were  made  with  wing  and  flaps  .at 

10  DEGREES •  THROUGHOUT  THE  FLIGHT,  THt  AIRCkAFT 
demonstrated  smooth  response  and  stable  AERODYNAMIC 
CHARACTERISTICS.  SEVERAL  OTHER  ITEMS  OF 
SIGNIFICANCE  were  accomplished  in  the  overall  test 
program,  high  SNEED  TaXI  TESTS  ON  THE  2 
AIRCRAFT  were  achieved?  the  so-hour  TIE-DOWN  TEST  on 
THE  l  AIRCRAFT  WAS  COMPLETED,  AS  WELL  AS  THE 
teardown  INSPECTION  of  TRANSMISSION  and  PROPULSION 
system  COMPONENTS.  (AUTHOR)  <U> 


UNCLASSIFIED 


/ZUm07 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  .NO*  /ZQM07 
AD-R61  H5b 

GENERAL  ELECTRIC  CO  CINCINNATI  OHIO 

XV-SA  LIFT  FAN  FLIGHT  RESEARCH  AIRCRAFT.  (U) 

DESCRIPTIVE  NOTE}  QUARTERLY  TECHNICAL  PROGRESS  RtPT •  NO. 
lit  16  MAY-J5  AuG  6i. 

OCT  AH  1 29P 
CONTRACT:  DAHH  177TC71S 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTt: 

DESCRIPTORS;  (*VlRTICAl  TAKE-OFF  PLaNESo  RESEARCH 
PROGRAM  ADMINISTRATION)  i  {♦RESEARCH  PLANES,  RESEARCH 
PROGRAM  ADMINISTRATION).  DUCTED  FANS.  DESIGN, 
ENGINEERING,  TURBOJET  ENGINES,  STABILITY,  FLIGHT  CONTROL 
SYSTEMS,  SIMULATION,  AjRFRAMES,  TEMPtR A TURfc ,  WiND  TUNNEL 
models,  model  tests,  heat  transfer,  codling, 
reliability,  MANUFACTURING  METHODS,  captive  TESTS, 

FLIGHT  TESTING,  PERFORMANCE  (ENGINEERING),  HANDLING, 
MANEUVERABILITY,  hovering,  COMPRESSORS,  stalling, 

LANDING  GEAR,  NOSE  WHEELS,  TAILS  (AIRCRAFT), 

EXPERIMENTAL  DATA,  GRAPHICS  (U) 

IDENTIFIERS;  V-5  AIRCRAFT,  J-8S  ENGINES,  VANES  ( U ) 

THE  LATERAL  CONTROL  INVESTIGATION  WAS  COMPLETED 
WITH  THE  STATIC  LOAO  TEST  SUCCESSFULLY  COMPLETED  AT 
SAN  0 1  EGO |  THE  NECESSARY  HARDWARE  MANUFACTURED 
AND  MODIFICATION  TO  AIRCRAFT  NUMBER  2  COMPLETED,  WITH 
Edwards  vertical  thrust  stand  plus  flight  Testing 
verification  of  the  increased  lateral  control  Power. 

FULL  SCALE  WIND  TUNNEL  TESTING  WAS  COMPLETED  WITH 
AIRCRAFT  NUMBER  1,  AND  THE  AIRCRAFT  RETURNED  TO 
EDWARDS  FOR  PREPAKATIuN  F QR  FLIGHT  TEST.  tlfT 

FAN  inlet  vane  failures  were  experienced  during  THE 

'.VINU  TUNNEL  TESTS,  MODIFICATIONS  DESIGNED, 

MANUFACTURED,  AND  TESTED  TO  ESTABLISH  A  FLIGHT 

envelope,  potential  longitudinal  trim  problems 
were  seen  during  the  WIND  TUNNEL,  A  HURIZQNTAL  TAIL 
SLAT  AND  INSTRUMENTATION  BOOM  FOR  MEASURING  TAIL 
angle  OF  ATTACK  were  DESIGNED  And  INSTALLED  on 
AIRCRAFT  number  2.  THE  NOSE  WHEEL  SHIMMY 
INVESTIGATION  WAS  COMPLETED  AND  MOD  If  I C AT  I OnS 
ACCOMPLISHED  -to  THE  aircraft  WHICH  ALLOWED  SUCCESSFUL 
CONVENTIONAL  FLIGHTS  to  COMMENCE  MAY  25,  196R, 

INITIAL  HOVER' FLIGHTS  BEGAN  ON  JULY  1 6 ,  t?6H. 

A  JOS  STALL  INVESTIGATION  WAS  CONDUCTtO  AS  A 
RESULT  OF  SEVERAL  COMPRESSOR  STALLS  EXPERIENCED 
DURING  FLIGHT. 

11  (U) 


UNCLASSIFIED 
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unclassified 


DOC  REPDrT  8  I Be  1 OGR ApHY  SEaRcH  CONTROL  No.  /Z0M07 

ADM7SH1Z  1/2  20/ H 

naval  postgraduate  school  mon  tehe  y  calif 

0F  E«OSION  caused  dY  JET  D0«NWASh 

IMriNvjfcrluNT  • 

DESCRIPTIVE  NOTES  MASTER’S  THESIS. 

101P  SHUTtR,  DAVID  V.  I 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (*DQ#NWASH»  ‘VERTICAL  TAKl-QFF 
PLANES),  ER05J0N,  *\HuRT  TAKE-OFF  PlaNES,  LANoInG 
FIELDS,  AERODYNAMIC  LOADING,  AERODYNAMIC 
CHARACTERISTICS,  FLOrt  FIELDS,  JET  PLANES,  FLUID 
FLO«.  BOUNDARY  LAYER,  THEORY,  EXHAUST  NOZZLES, 
EXPERIMENTAL  Data,  mathematical  models,  terrain, 

LIFT,  drag,  PRESSURE,  NOZZLES,  HAZARDS, 
safety  (u) 

identifiers:  fortran,  theses  (u, 

refill, i?TnReST  IN  MiLirAKY  vtol/stol  aircraft 
EMPLOYING  UNPREPARED  lanoing  sites  has  leu  TO 

.THE  PKOdUM  OF  landing  surface  erosion, 
surface  erosion  is  caused  by  the  aerodynamic  forces 
on  ground  particles  existing  within  the  floS  field  OF 

AN  IMPINGING  JET.  THE  INVISCIO  FLOW  FIELD  IS 
DlSCUSStD  and  The  VISCOUS  GROUND  boundary  LAYER  is 
ANALYZED  UTILIZING  BOTH  THEORY  AND  AVAILABLE 
EXPERIMENTAL  OATA.  a  mathematical  model  of  the 
process  op  entrainment  of  ground  particles  is 

CONSTRUCTED.  EROSION  RATES  IN  THE  FURm  OF  EROSION 

PRfc°JcTE0  FOR  SELECTED  JfcT  CONFIGURATION 
ANO  TYPES  OF  TERRAIN.  A  CRITEKiUN  FOR  ENTRAPMENT, 

DUE  TU  BOTH  LIP]  AND  DRAG,  WAS  FOUND  AND  PRESENTED 
FOR  SELECTED  OISTaNCES  FROM  THE  JET  CENTERLINE. 

(AUTHOR)  1  <y) 
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UwCLASSlF  IEO 


DOC  REPORT  B  I  Bl  1  OGR APH  Y  SEARCH  CO.MlROL  No*  /Z0M07 

A0-R30  Wa  20/R  I/O 

TrtERM  ADVANCED  RESEARCH  INC  ITHACA  N  Y 

A  COMPARISON  OF  OUCTEO  PROPELLER  THEORY  'AJTH  bELL  X- 
22 A  EXPERIMENTAL  uATA.  (U) 

DESCRIPTIVE  note;  final  kept** 

DEC  6B  IsP  HOU&H  ,GARY  K.  JKASKEL,  ' 

ALVIN  L.  ; 

REPT.  NO.  TAK-TR-6S10 
CONTRACTS  N0NR-R35  7  (  JO  i 
PROj:  NR-212-I03 

UNCLASSIFIED  report 


DESCRIPTORS;  (*SrtROUUEO  PROPELLERS,  PRtSSUREJ, 

i*ve«tical  take-off  planes,  shrouded  propellers)* 

LEVEL  FLIGHT,  THREE-DIMENSIONAL  FLO#,  THEORY, 
MATHEMATICAL  PREDICTION,  DUCTED  BODIES,  #InD 
TUNNEL  MODELS,  MODEL  TESTS, 

PERFORmAnCEUNGJnEERING)  ,  EXPERIMENTAL  DATA, 
DISTRIBUTION,  RESEARCH  PLANES,  MATHEMATICAL 
MODELS,  DUcTc.0  BODIES,  VORTICES,  THICKNESS, 

CAMBER,  RING  KINGS,  AERODYNAMIC  LOADING,  THRUST, 
PITCHIMOT  ION)  ,  MOMENTS,  CYLINDRICAL  BODIES, 

propellers (aerial)  ,  shroud  rings,  aerodynamic 
configurations 

IDENTIFIERS;  X»22  AIRCRAFT 

FOR  THE  FuR'<ARD  Flight  REGIME,  a  limited  COMPARISON 
IS  MAOE  BETWEEN  THEORETICAL  PREDICTIONS  OF  uUcT 
PRESSURE  DISTRIBUTIONS  AND  DATA  OBTAINED  FROM  ONE- 
THIRO  ANO  FULL  SCALE  MODEL  TESTS  OF  THE  X-22A 
OUCTEO  PROPELLER  UNIT.  THE  THEQRETILAL 
CALCULATIONS  ARt  BASED  UPON  PREVIOUS  STUDIES  OF 
DUCTED  PROPELLERS  KITH  FINITE  BLADE  NUMBER,  IT  IS 
FOUND  THAT  THE  THEORY  IS  IN  RbASON ABLt  AGREEMENT  *Ith 
experiment  AND  generally  TENDS  TO  UNDERESTIMATE  THE 
MEASURED  PRESSURES.  ALSO,  THE  CHARACTERISTIC  SHAPE 
OF  THE  PREDICTED  DISTRIBUTION  AGRtES  WELL  KITh  THE 
MEASURED  DISTRIBUTION,  lU) 
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<U) 


UNCLASSIFIEO 
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/ZUM07 


UNCLASSIFIED 


jDC  REPORT  BIBLIOGRAPHY  SEaHCH  CONTROL  no.  / ZQrtO 7 

A0-H82  U7a  1/3  13/8 

LTV  VyUGHT  AERONAUTICS  DlV  ulNG-TtMCO-VOU«HT  jNC  oALlAS 
TEA 

XC-1H2A  VTOL  TRANSPORT  PROGRAM.  ) 

descriptive  note;  monthly  progress  rept.  no.  29*  may  **♦, 

MAY  6R  33P 
CONTRACT:  aF  33U57>-7868 

unclassified  report 


DESCRIPfOKS:  ( * VtRT I  CAL  TAKE-OFF  PUANES*  *TRaNsPORT 

PLANES),  TILT  WJNGS,  PRODUCTION,  CALIBRATION, 
CHECKOUT  PROCEDURES,  SCHEDULING,  FLIGHT  CONTROL 
SYSTEMS,  HEAT  TRANSFER,  GEARS,  FLIGHT  TESTING, 

LANDINGS,  fuel  systems,  statics,  drop  testing, 
PROPELLERS!  AERIAL)  ,  gUA'-ITY  CONTROL,  CAPTIVE 
TESTS 

IDENTIFIERS;  C-1H2  AIRCRAFT 
XC-142A  VTOL  TRANSPORT  PROGRAM. 


tU> 

(U) 


UNCLASSIFIEu 


/  Z  0  m  0  7 


unclassified 


DDL  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO»  /ZOR07 
A0-H8-i  131  1/3 

PITTSBURGH  UNIV  WASHINGTON  0  C  RESEARCH  STAFF 

research  aircraft,  AV-SA.  iu) 

descriptive  note:  interim  rept, 

APR  66  12P 

CONTRACT:  DA-R9-lfl6-AMC-2H(D) 

MONITOR:  AMC  TlR-ia»U3»l 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  {•RESEARCH  PLANES,  VERTICAL  TaKE-qFF 

PLANES},  UVtRTlCAL  TAKE-OFF  PLANES,  DUCTED 
FANS),  DESIGN,  AIRFRAMES,  SUBSONIC  FLOW, 

TURBOJET  ENGINES,  LIFT,  THRUST  <U> 

IDENTIFIERS;  J-8S  ENGINES,  V-5  AIRCRAFT  tU) 

THIS  REPORT  TRACES  THE  DEVELOPMENT  OF  THE  XV-5A 
RESEARCH  AIRCRAFT.  THE  AIRCRAFT,  THOUGH  PURELY 
EXPERIMENTAL,  DEMONSTRATES  THE  PRACTICABILITY  OF 

VTOl  lift-fan  propelled  flight,  COMBINED  WITH 
CONVERSION  FROM  THE  VTOL  MODE  TO  THE  CTOL  MODE 
and  flight  in  The  purely  conventional  mode.  The 

XV-bA  IS  AN  ALL-METAL,  TWIN  ENGINE,  GaS- 
PROPELLED,  SUBSONIC,  TRI-FAN,  TRICYCLE  LANDING  GEAR, 
VTOL/CTOL  AIRCRAFT.  IT  IS  *H.S2  FT.  LUNG,  ITS 
WINGSPAN  IS  29.83  FT.,  AND  ITS  HEIGHT  To  THE  TOP  OF 
THE  VERTICAL  STABILIZER  IS  IH.75  FT.  IT  IS  POwERED 
BY  TWO  J8S-SB  TURBOJET  ENGINES.  ITS  TwO 
X3SS-S  WING  FANS (LIFT )  ARE  62,5  IN.  IN 
DIAMETER.  ITS  X373-A  NOiE  FAN  {PITCH 
CONTROL,  AND  LIFT)  IS  36  IN.  IN  DIAMETER  AND  jS 

located  in  the  nose  ahead  of  the  cockpit,  all  Fans 

are  OPERATED  BY  DIVERTING  ENGINE  EXHAUST  GASES 
THRUUGH  CROSSOVER  DUCTS  TQ  THE  TIP  TURBINES  ON  THE 
RIMS  OF  ThE  FANS.  THRUST  LOU7ERS  BELuW  THE  FANS 

control  the  thkuSt  generated  by  the  revolving  fans 

and  EXHAUST  GASES.  MODIFICATIONS  SUGGESTED  AS  A 
RESULT  OF  TESTS  ARE  BEING  MADE  AND  POSSIBLE  MILITARY 
APPLICATIONS  OF  LIFT-FAN  PRINCIPLES  OF  PROPULSION  TO 
HEAVY  AIRCRAFT  aRE  BEING  MADE,  (AUTHOR)  (U) 
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UNCLASSIFIED 


/ZUM07 


UNCLASSIFIED 


ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  Nut  U 0.107 
AO-H8Z  H2S  1/3 

LTV  VOUGHT  AERONAUTICS  0 1 V  L I NG-TEMCO-VQUGHT  jNt  DALLAS 
TEX 

XC-IR2A  VTOt,  TRANSPORT  PROGRAM.  { 0 ) 

DESCRIPTIVE  NOTE}  MONTHLY  PROGRESS  REPT.  NO.  2&»  FOR  UAN 

6H. 

JAN  32P 

CONTRACT:  aF  33  I  6^7  ) -7t»68 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (.VERTICAL  TAKE-OFF  PLANES,  .transport 

PLANtS),  DESIGN,  SCHEDULING!  TEST  METHODS, 

FLIGHT  TESTING,  airplane  MODELS,  TEST  EQUIPMENT. 
FLIGHT  CONTROL  SYSTEMS,  AIRFRAMES.  VIBRATION, 

ejection  seats,  spare  parts,  ground  support 
equipment,  air  force  training,  air  force 
PROCUREMENT,  assembling,  aircraft  EQUIPMENT, 

GROUND  EFFECT 

IDENTIFIERS:  C- 1 M 2  AIRCRAFT 

XC-1H2A  VTOL  TRANSPORT  PROGRAM. 
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UNCLASSIFIED 


/  Z  D  m  0  7 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No*  /ZQM07 
AO-1^  371  1/3 

LTV  VOUGHT  AERONAUTICS  Dly  L  I  NG-TEMCO-VOUGHT  INC  DAL^A* 


XC-1H2A  VTOL  TRANSPORT  PROGRAM.  <U 

DESCRIPTIVE  NOTEJ  MONTHLY  PROGRESS  REPT.  NO.  5Q  FOR  fEB 

66  . 

EEd  66  UP 
CONTRACT:  AF  33<6S7)-7868 

UNCLASSIFIED  report 


O.  ,urc  i!  .^vertical  take-off  planes,  *TRaNSPORT 
PLANES),  REStARCH  PROGRAM  ADMINISTRATION, 

SCHEDULING,  TRANSMISSIONS,  TILT  rtlNQS,  FLIGHT 

testing,  t i me ,  taxiing,  take-off,  hovering, 
water,  runways,  robber  coatings,  MEMBRANES, 
landing  mats,  ac  f  u a  tors ,  de-icing  systlMs. 

THRUST,  PROPELLERS(AERIAL) 

IDENTIFIERS*  C-1H2  AIRCRAFT 

A  TOTAL  OF  mi  FLIGHTS  AND  20. s  flight  HOORS  were 
achieved,  these  flights  included  taxi  runs  and 
stol  operations  WITH  water  on  the  runway,  The  first 
verticircuit  at  night,  stol  passes  and  hover  over 
water,  off-runway  tests  vertical  landings  on  a 

rn5dA^EOrMEMBWAI',E  AN°  ST0L  AN0  hover  work  over 
forward  area  landing  mats,  the  category  l  FLIGHT 

I?I,A.T.rce2Al'jED  AT  lil  FL^HTS  AND  136  HOURS  AND  25 

minutes  of  flight  time  while  the  category  2  flights 

NUMaEKEu  R 6  FOR  5R  HOuRS  AND  2R  MlNUTtS  OF  FLIGHT 
TiMc  on  the  fouh  aircraft  AMOUNTED  TO 
FOR  190  HOURS  AND  R9  MINUTES. 


TIME.  TOTaL 
237  FLIGHTS 


(U) 

(U) 


(U) 
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unclassified 


DDC  REPORT  818H0GRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

*0-486  9*2  1/3  1/5 

LTV  VOU<iHT  AERONAUTICS  OlV  L 1 NG-TEMCO-VOUghT  INC  QAleAS 
TEX 

XC-1R2A  VTOL  TRANSPORT  PROGRAM.  *U) 

OESCRIPTIVE  NOTE:  MONTHLY-  PROGRESS  REPT.  NO.  4ti  FOR  DEC 
65, 

DEC  65  1 6P  HESSE,  W.  J.  5 

CONTRACT:  aF  33(6S7)-7868 

UNCLASSIFIED  REPORT 


descriptor^:  (•vurtical  take-off  planes,  ^transport 

PLANES),  PeRFORMANCEIENGINEERING)  ,  FLIGHT 

testing,  turboprop  engines,  acoustic  properties, 

THRUST,  STABILITY,  STATICS,  FLIGHT  CONTROL 
SYSTEMS,  AUTOMATIC,  SYNCHROS,  FLAPS,  DuCY 
INLETS,  LEADING  fcDGE,  PROPELLERS ( AER I AL  )  , 

GROUND  SUPPORT  EQUIPMENT 
IDENTIFIERS;  C-142  AIRCRAFT 

during  the  MONTH,  NO.  1  AIRCRAFT  MADE  A  total  OF 
14  FLIGHTS  FOI*  9  HOURS  33  MINUTES  FLIGHT  TIME, 

bringing  the  total  cumulative  time  for  the  aircraft 

TO  SO  HOURS  16  MINUTES  IN  69  FLIGHTS.  SIGNIFICANT 

flight  test  accomplishments  during  the  month  include0 
acoustical  measurements,  engine  jet  thrust 
determination,  flying  quality  evaluation,  off-flap 
programming,  and  longitudinal  static  stability 
investigations,  at  the  end  of  the  reporting 
PERIOD,  a  total  of  18  persons  HAD  FLQ«N  the  Xc- 
1 42 A  AIRCRAFT  INCLUDING  T*0  A  X «  FORCE  GENERAL 
OFFICERS.  <U) 


tU) 

(U) 


UNCLASSIFIED 
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UNCLASSIFIED 


DOC  REPO«T  bibliography  search  control  No*  /'ZQMO? 

AD-^86  V«d  1/3 

LTV  VUU(*HT  AERONAUTICS  DlV  L I NG-TEMCO-VQUGHT  INC  DAl^-AS 
TEX 

XC-MZA  VTOL  TRANSPORT  PROGRAM*  <U) 

DESCRIPTIVE  note:  monthly  progress  REPT»  NO*  52*  APR 
APR  66  1 9  P 

CONTRACT:  aF  33(6S7)-7b68 

unclassified  report 


descriptors:  (*vlrtical  take-off  plan-s,  systems 
engineering) .  {•transport  planes,  vertical  take¬ 
off  PLANES),  PROPELLERS(AERIAL)  ,  AERODYNAMIC 
CONFIGURATIONS,  STRESSES,  HOVERING,  TAXIING, 

FLIGHT  TtSTlNG,  PERFORMANCE { ENG  I NEER  I  NG  )  , 

SPARE  parts,  ground  support  equipment,  air  force 
TRAINING,  TRAINING  devices,  scheduling 
IDENTIFIERS:  C-IR2  AIRCRAFT 

THE  OVER-ALL  XC-IM2A  PROGRAM  W*S  ON  SCHEDULE* 

evaluation  of  The  new  configuration  propellers 

(2FF)  WAS  ACCOMPLISHED  on  the  NO*  1  AIRCRAFT 
WITH  GOOD  RESULTS.  IN  ADDITION  TO  PROP  STRESS 
MEASUREMENTS  IN  the  ho.ver  and  conventional  flight 
modes,  the  aircraft  accomplished  a,  number  of  taxi 
tests  over  simulated  bumps  on  the  runway*  the 
remainder  of  the  per'-to  was  devoted  to  readying  the 
aircraft  for  delivery,  the  no,  2  AIRCRAFT 
progressed  satisfactory  through  portions  of  repair 
work ,  LEADING  TO  DELIVERY,  the  no.  s  aircraft 
underwent  clean  configuration  shakedown  early  in 
PREPARATION  FOR  DELIVERY*  the  no.  3  aircraft 
REMAINED  IN  a  duRmant  status,  pending  a  repair 
decision,  the  no.  h  AIRCRAFT  RETURNED  TO  flight 
status,  flights  were  conducted  primarily  for 
extraction  chute  tow  tests  to  DETERMINE  EXTRACTION 
LOADS  AT  VARIOUS  SPEEDS.  !U) 
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unclassified  report 


DESCRIPTORS;  (oVtRTICAL  TaKE-OFF  PLANES,  TRANSPORT 
PLANES),  R£StARCH  PROGRAM  ADMINISTRATION, 
PROPELLERS(AERJAL)  ,  STRESSES,  HOVERING, 
aircraft  landings,  take-off,  a»r  drop  operations, 

WEIGHT ,  PARACHUTE  JUMPING,  AIRCRAFT  FIrES, 

ENGINE  NACELLES,  HYDRAULIC  COUPLINGS,  CARRIER 

landings,  wind,  uiscunnect  fittings,  actuators, 

FLEXIBLE  COUPLINGS,  FLIGHT  TEST  I NC, , 

performance (engineering) ,  taxiing, 
transmissions 

IDENTIFIERS;  C-H2  AIRCRAFT 


FLI6HTS  ON  THE  NO,  I  AIRCRAFT  WERE  ACCOMPLISHED 
TO  OBTAIN  PROP  STRESS  DaTa  ANu  TO  EVALUATE  FLYInG 
QUANTITIES  WITH  THE  NEW  CONFIGURATION  PROPELLERS 
(2FK).  IN  ADDITION,  THE  AIRCRAFT  HOVERED  OVER, 

LANDED  ANU  TOOK  OFF  VERTICALLY  FROM  A  120  FT  oIAMETeR 
HELICOPTER  LANDING  PAD  OF  POLYESTER  ReSIN  AND 
FIBERGLASS.  A  COMPLETELY  SUCCESSFUL  AIR  DROP 

program  was  conducted  at  utilizing  the  no,  h 

AIRCRAFT,  in  8  HOURS  and  29  MINUTES  OF  FLIGHT 
TIME,  the  aircraft  ACCOMPLISHED  APPROXIMATELY  FORTY 
DROPS  OF  VARIOUS  KINDS,  INCLUDING  LOADS  RANGING  FROM 
500  TO  ROOO  POUNDS,  5  AND  95  PERCENTILE  DUMMIES  AND 

1.0  paratroopers,  methods  employed  included 
extraction,  gravity  and  *  dump  truck  *  at  various 
altitudes  and  forward  speeds  from  zero  to  12s  knots, 
the  NO.  5  AIRCRAFT  flew  from  eafb  to  the 
AIRCRAFT  CARRIER  uss  BENNINGTON  FOR  FLIGHT 
evaluation  under  various  conditions,  two  series  of 
successful  operations  were  conducted,  including 
vertical  and  short  take-offs  and  landings, 

CONVERSIONS  AND  RECONVERSIONS  AND  HOVER  WITH  WIND 
OVER  THE  deck  FROM  APPROXIMATELY  12  TO  37  KNOTS.  (U) 
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SEP  63  325P  TOLER, JAMES  K.  {MCINTYRE, 

WALTER  ICOFFEE, MERLIN  P*  { 
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SUPPLEMENTARY  note:  report  ON  STUDY,  EQUATIONS  of 
MOTION  OF  vERTICAL/SHORT  TAKEOFF  AND  LANDING 
OPERATIONAL  F L I GHT/WE APOn  SYSTEM  TRAINERS. 

DESCRIPTORS;  ( *HEL  l  COPTERS ,  SIMULATION),  (^VERTICAL 

take-off  planes,  simulation),  aerodynamic 
CHARACTERISTICS,  mathematical  models,  PROGRAMMING 
COMPUTERS,  ANALOo  COMPUTERS,  DIGITAL  COMPUTERS, 
mathematical  analysis  iui 

the  objective  of  the  report  is  to  present  the 
aerodynamic  and  dynamic  helicopter  EQUATIONS 
supported  by  derivations  and  a  comprehensive 
DISCUSSION,  the  aerodynamic  equations  are 
developed  through  a  modified  blade  element  APPROACH 

ALTHOUGH  oTrtER  ALTERNATIVE  TECHNIQUES  ARE  CONSIDERED 
THE  EQUATIONS  are  NOT  CONSTRAINED  TO  A  GIVEN,  OR  a 
number  of  GIVEN,  flight  CONDITIONS  BUT  ARE  VALlO  FOR 
the  entire  flight  regime  including  hover,  transition, 

AUTOROTATION,  THE  EFFECTS  OF  VARYING  ALTITUDE,  GROUND 
effects,  ANO  BLADE  AEROELASTICITY  in  TWIST.  ThE 
dynamic  derivation  develops  a  set  of  unabridged  and 
SIMPLIFIED  equations  of  translational  and  ANGULAR 
rates  specifically  for  a  tandemrotor  helicopter. 

THE  DYNAMIC  and  AERODYNAMIC  EFFECTS  ON  THE 
helicopter  rotor  ARE  combined  TO  PRODUCE  EQUATIONS  T° 
describe  blade  acceleration,  velocity,  AND  POSITION, 
while  flapping,  at  chosen  points  during  a  rotation. 

a  TECHNIQUE  IS  AL50  PRESENTED  FOR  GREATLY 

simplifying  the  simulation  of  a  tandem-rotor 

HEL I COPTEk  WHICH  ELIMINATES  THE  NECESSITY  OF 
CONSTRUCTION  OEIAIlLO,  IDENTICAL  MATHEMATICAL  MODELS 
FOR  THE  T,>0  ROTURS.  <U) 
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unclassified  REPORT 

supplementary  note: 

DESCRIPTORS*  ( *  VERT  I  CAL  TARE-OFF  PLANES,  DO£nWaSH), 
(•CONVERTIBLE  planes,  MODEL  tests),  hovfsing,  rater, 
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(MECHANICS),  SEAPLANE  FLOATS,  AIR-SEA  RESCUES,  LIFE 
RAFTS  (u) 

IDENTIFIERS*  X- 1 9  AIRCRAFT,  X-lOO  AIRCRAFT  (U) 

TESTS,  USING  5MALL  SCALE  MODELS  OF  THE  CURTISS- 
WRIGHT  X-lOO  AND  X- 1 9  AIRCRAFT,  HAVE  SEEN 
CARRIED  OUT  TO  INVESTIGATE  THE  DISTURBANCE  ANo  SPRAY 
CAUSED  BY  VTOL  AIRCRAFT  HOVERING  ABOVE  WATER# 

FULL  SCALE  DISC  LOADINGS  IN  THE  RANGE  20  TO  7q  LB./ 

SO. FT.  WERE  REPRESENTED.  CORRELATION  OF  THE  MODEL 
TEST  REsUlTS  WITH  FULL  SCALE  TESTING  OF  THE  X-lOO 
AIRPLANE  OVER  WATER  AT  A  DISC  LOADING  OF  23  LB*SQ  .FT • 
AND  HEIGHT  OF  21  FEET  SHOW  EX  CELLENT  AGREEMENT. 

downwash  effects  on  objects  floating  below  the  x- 
19  model  were  also  demonstrated,  spray  is  shown  to 

RISE  TO  CONSIDERABLE  HEIGHTS  AT  THE  HIGHER  DISC 
LOADINGS  with  The  MODELS  CLOSE  TO  THE  WATER  SURFACE, 
and  floating  objects  may  be  subjected  to  severe 
buffeting  under  these  conditions,  (author)  (u) 
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DESCRIPTORS!  ( *GYRO  STABILIZERS,  VERTICAL  TAKE-OFF 
PLANES),  (^VERTICAL  TAKE-OFF  PLANES,  GYRO  STaB I L I ZeRS ) » 
DESIGN,  AERODYNAMIC  CHARACTERISTICS,  PfcRFORMANcE 
(ENGINEERING),  RELIABILITY,  EQUATIONS,  DIFFERENTIAL 
EQUATIONS,  MOTION,  DAMPING  STABILITY  < U ) 

THE  APPLICATION  OF  MECHANICAL  GYROSCOPIC 
STABIuIZERS  TO  VTOL  AIRCRAFT  HAS  BEEN  STUDIED  FROM 

design  and  flying  qualities  considerations*  design 

OFSTUOIES  OF  A  SINGLE  OEGREE  OF  FREEDOM  GYROSCOPIC 
stabilizer  and  a  gyroscopic  stabilizer  BAR  HAVE  been 

made  10  DEVISE  A  RELIABLE,  LIGHTWEIGHT,  COMPACT  AND 
INEXPENSIVE  MECHANICAL  STABILIZER,  THE  SELECTION 
OF  PARAMETERS  FOR  THE  DESIGN  OF  THE  STABILIZERS  * AS 
HADE  UTILIZING  EXISTING  ANALYSIS  AND  STABILITY 
DERIVATIVES  FOR  T,YO  TILT  WING  VTOL  AIRCRAFT.  THE 

stabilizer  parameter  evaluation  procedure  was 
ESTABLISHED  BAStO  ON  THE  AVAILABLE  FLYING  QUALITIES 
CRITERIA.  THE  RtSulTS  OF  THIS  PROGRAM  SHOW  JHe 
SINGLE  DEGREE  OF  FRtEDOM  STABILIZER  IS  LESS 
expensive,  lighter  weight  ano  is  more  compact  than 

THE  STABILIZER  BAR,  THE  SINGLE  DtuREE  OF  FREEDOM 
STABILIZER  WILL  *<£ I <jH  20  POUNDS  AND  WILL  OCCUPY  ONE 
HALF  A  CUbIC  FOuT  OF  VOLUME  TO  PROVIDE  ATTITUDE  AND 
RATE  STABILIZATION  ABOUT  THE  PITCH  ANO  ROLL  AXES  OF 
VfOi.  AIRCRAFT,  (AUTHOR)  <U) 
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UNCLASSIFIED  report 

supplementary  note: 

DESCRIPTORS:  (•HELICOPTERS,  FLIGHT  SIMULATORS), 
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TRAINING  DEVICES,  SIMULATION,  SHORT  TAKE-OFF  PlANES, 

aerodynamic  characteristics,  mathematical  models,  tensor 
analysis,  airplane  landings,  special  purpose  computers, 
naval  TRAINING  (y, 

IDENTIFIERS:  V/STOL  AIRCRAFT,  EQUATIONS  OF  MOTION  ( U 3 

THE  REPORT  PROMOTES  AN  UNDERSTANDING  of  V/STOl 
ANALYSIS  FOR  SIMULATION  PURPOSES  AND  DEVELOPS 
EQUATIONS  OF  MOTION  COMPATIBLE  TO  EITHER  ANALOGUE  OR 
REAL  TIME  DIGITAL  SOLUTION.  A  GENERAL  SET  OF 
EQUATIONS  OF  MOTION  ARE  DEVELOPED  IN  flHICrt  AXIS 
SYSTEMS  AND  aerodynamic  COEFFICIENTS  aRE  MINIMIZED. 
EQUATIONS  OF  MOIION  ARE  THEN  DEVELOPED  FOR  f I V E 
DIFFERENT  V/STOL  AIRCRAFT  WHEREIN  THE  NEED  FOR 

additional  axis  systems  and  aerodynamic  coefficients 

for  a  PARTICULAR  V/STOL  CONFIGURATION  is  DEVELOPED. 
(AUTHOR)  {u) 
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unclassified  report 
supplementary  note; 

DESCRIPTORS;  ^HELICOPTERS,  SIMULATION),  (^VERTICAL 
TAKE-OFF  PLANES,  SIMULATION),  (•EQUATIONS,  motion), 
PROGRAMMING  (COMPUTERS),  MATHEMATICAL  MODELS,  ANALOG 
computers,  tilt  hings,  short  take-off  planes,  airplane 
landings,  weapon  systems,  training  devices,  naval 
TRAINING,  AERODYNAMIC  characteristics,  flight 
simulators  (U) 

this  report  demonstrates  methods  of  mechanizing  The 

EQUATIONS  OF  MOIION  OF  HELICOPTERS  ANO  V/SToL 
AIRCRAFT  dY  the  use  of  analog  computing  EQUIPMENT. 

THE  EQUATIONS  OF  MOTION  Op  THESE'  AIRCRAFT  ARE 
PRESEnTeO  IN  NAVTRADEvCEN  TECHNICAL  REPORTS  120b- 
1,  -2  (A0-6UI  022,  AD-602  M2 7),  AND  ThIS  REPORT 
ASSUMES  A  KnOaLcDijE  OF  SUCH  EQUATIONS  BY  THE  READER. 

THE  REPORT  REVIEW  AND  DISCUSSES  CRITERIA  FOR  THE 
SELECTION  OF  ANALOG  COMPUTER  TYPE  AS  60  CYCLE  AND  HuO 
C  Y  C*-E ,  aN0  CHOICE  OF  CARRIER,  AS  WELL  AS  SPECIFIC 
COMPUTER  COMPONENTS.  A  HELICOPTER  AND  A  TILT  »vJNG 

v/stol  are  selected  for  computer  mechanization  and 
the  presentation  of  computer  flo#  diagrams  which  may 

BE  TYPICAL  COMPUTER  DIAGRAMS  USED  IN  THE  ANALOG 
SIMULATION  UF  SUCH  AIRCRAFT  ARE  DISCUSSED. 

(AUTHOR)  (U) 
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PROGRAMMING  (COMPUTERS),  MATHEMATICAL  MODELS,  DIGITAL 
COMPUTERS,  TILT  .,1nGS,  SHORT  TAKE-OFF  PLANES,  AIRPLANE 

landings,  weapon  systems,  training  devices,  naval 
TRAINING,  AERODYNAMIC  CHARACTERISTICS,  FLIGHT 
SIMULATORS  (U) 

THIS  REPORT  was  WRITTEN  WITH  THE  PURPOSE  OF 

demonstrating  the  methods  of  mechanizing  the 
EQUATIONS  of  motion  of  HELICOPTERS  and  v/stol 
AIRCRAFT  b*  digital  computing  EQUIPMENT,  the 
REPORT  IS  BASED  ON  THE  MECHANIZATION  OF  THE  FINAL 
EQUATIONS  DEVELOPED  IN  VOLUMES  I  AND  II  OF  THIS 
REPORT  ANq  ASSUMES  a  knowledge  OF  them,  a  general 
TREATMENT  OF  MAiHEMATlCAL  METHODS  OF  ANALYSIS  AND  OF 

digital  computer  techniques  is  presented,  the 
mathematical  models  developed  in  volumes  I  and 
II  FOR  HEl  l  CQPTtRS  i  both  SINGLE  AND  TANDEM  ROTOk, 

AND  FOR  V/STOL  AIRCRAFT  are  PRESENTtD  IN  a 
DIGITALLY  APPLICABLE  form.  REC0MMENDA1 10N5  ARE 
GIVEN  FOR  COMPUTER  MEMORY  SIZE  AND  FOR  COMPUTER 

sophistication  based  on  the  findings  of  the  study 

REPURFEU.  (AUTHuR)  (U) 
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DESCRIPTORS:  (*Vc.RTlCAL  TAKE-OFF  PLANES.  DESIGN). 

(•DOrtNWASH,  VERTICAL  TaKE-OFF  PLANES).  TERRAIN, 
PARTICLES,  inhibition,  vision,  filuts,  DAMAGE.  JETS, 
PERFORMANCE  (ENGINEERING).  Av'IaTJON  ACCIDENTS. 

PROPELLERS  (AERIAL),  PRESSURE  (U) 

THE  OBJECTIVE  OF  THE  PROGRAM  WAS  TO  UTILIZE 
EXISTING  DATA  FuR  THE  PREPARATION  OF  DESIGN  CrARTS 
FOR  VTOl  AIRCRAFT  TO  aID  IN  THE  ESTABLISHMENT  OF 
AIRCRAFT  DESIGNS  THAT  WILL  ALLEVIATE  THE  ADVERSE 
OPERATIONAL  CONDITIONS  RESULTING  FROM  DQWNWaSH 
IMPINGEMENT  ON  IERRAIN.  SPECIFIC  AREAS  OF 
INVESTIGATION  INClUUEO  PARTIClE  ENTRAINMENT  AnD 
INGESTION  AND  TriEIR  EFFECT  ON  PILOT  VISIOn,  AIRCRAFT 
DAMAGE,  PERSONNtL  INJURY,  AND  AIRCRAFT  SIGNATURE. 
METHODS  TO  QUANTITATIVELY  PREDICT  OPERATIONAL 
CONDITIONS  RESULTIN'*  FROM  DOWnWaSh  IMPINGEMENT  OF  A 
V(0l  AIRCRAFT  ARE  PRESENTED.  (AUTHOR)  <U> 
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unclassified  report 

SUPPLEMENTARY  NOTE!  CONTINUATION  of  CONTRACT 
I77TC7«2,  SEE  ALSO  AD-008  669. 

DESCRIPTORS;  (-VERTICAL  TAKE-OFF  Planes,  DOWNWaSH), 

(I1n^ELl-tRS,  ducted  fans,  Boundary 

LAYER,  VELOCITY,  EAHAUsT  NOZZLES,  BOUNDARY  LaYeR 

transitions,  mathematical  analysis,  experimental  Data, 
mathematical  models,  theory,  vortices,  iterative 

METHODS,  AERODYNAMIC  CHARACTERISTICS 
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THE  RESULTS  OF  aN  EXPERIMENTAL  INVESTIGATION  OF  ThE 

flo a  under  a  normally  impinging  nonuniform  jet  are 

PRESENTED.  THE  JET  VELOCITY  PROFILE  WAS  DESIGNED  TO 
BE  REPRESENTATIVE  OF  ROTORS  AND  DUCTED  FANS.  THE 
jet  was  Tested  a?  distances  from  the  ground  of  r.  2 

AND  1/2  NjZZle  DIAMETERS.  AN  APPROXIMATE  ANALYSIS  ' 

which  uses  an  empirical  Relation  for  radial  mass  flow 
near  THE  GROUND  IS  USED  TO  CALCULATE  THE  PROPERTIES 
OF  THE  FLOW  ALOnG  THE  GROUND  AT  RADII  LARGE  ENOUGH  SO 
THAT  THE  pRtSSUNE  GRADIENT  IS  APPROXIMATELY  Ze«0.  A 

method  of  calculating  The  properties  of  the  flow  in 

an  INVISCID,  NORMALLY  IMPINGING,  UNIFORM  JET  HAS  BEEN 

formulated,  the  formulation  is  applicable  for  all 

DISTANCES  BtTWEfcN  THE  JET  NOZZLE  AND  }HE  GROUND. 
SOLUTIONS  HAVE  BEEN  OBTAINED  FOR  JETS  AT  NOZZlE-TO- 
GROUND  DISTANCES  OF  I/O  AND  1  JET  DIAMETERS.  THE 
MATHEMATICAL  MOutL  USED  WAS  BASED  ON  a  VORTEX-SHEET 
REPRESENTATION,  and  SOLUTIONS  WERE  OBTAINED  BY  MEANS 
OF  AN  ITERATIVE  TECHNIQUE  USING  AN  IBM  70*,  DIgHAl 
COMPUTER.  GOOD  AGREEMENT  WAS  OBTAINED  WITH 
EXPERIMENTAL  gROU.mD-PuANE  AND  JET-ctNTERLINE  PRESSURE 
DISTRIBUTIONS,  AND  <•  I TH  NOZZLE-EXIT  VELOCITY 
PROFILES.  * 
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DESCRIPTORS:  ('VERTICAL  TAKE-OFF  PLANES.  WIND  TUNNEL 

MOUEES),  ('WIND  TUNNEL  MODELS.  VERTICAL  TAKE-OFF 
PLANES).  WIND  TUNNELS,  TESTS,  DATA,  LIFT,  ROLL,  PITCH 
MOTION,  OKAS,  ANGLE  OF  ATTACK,  AERODYNAMIC 
CHARACTERISTICS,  AERODYNAMIC  CONFIGURATIONS,  AERODYNAMIC 
LOADING,  TmRUsT  VECTOR  CONTROL  SYSTEMS,  PROPULSION,  &AS 
FLOW  <U) 

THE  WINU  TUNNEL  UaTA  RESULTING  FROM  A  LOW  SPEED 
WIND  TUNNEL  TEST  OF  A  SEMI-SPaN  MODEL  OF  A  CLOSE 
SOPPORT,  VTOL  AIRCRAFT  IS  PRESENTED.  THE  MODEL 
FEATURES  aN  INTlGRATEU  propulsion/liffing  surface 
SYSTEM  AS  well  AS  VtRTICAL  AND  HORIZONTAL  TaIlS 
located  ON  an  aft,  ,VInG  Tip  EXTENSION.  THE 
PROPULSION  SYSTtM  EXHaUST  FLOW,  WHICH  IS  SIMULATED 
WITH  COLO  AIR,  C.AHAUSTS  OVER  THE  WING  TRAILING  EDGE 
FLAP  (FLAP  UET)  AnD  OUT  OF  THE  LOWER  SURFACE  OF 
THE  WING  (WING  dOX  JET).  THE  EXHAUST  FLOWS  LAN 
BE  INDEPENDENTLY  VECTORED  THROUGH  9U  degrees  with 
respect  to  the  ,«i.ng  chord  plane,  the  test  OaTa  are 

PRESENTED  IN  THl  form  OF  LIFT  AND  ROLLING  MOMENT 
COEFFICIENTS  as  functions  of  angle  OF  ATTaCa,  AND 
DRAG  and  pUch  moment  coefficients  as  FUNCTIONS  of 
LIFT  COEFFICIENT.  THE  COEFFICIENT  DATA  ARE  GlyEN 
WITH  AND  WITHOUT  THE  DIRECT  THRUST  CONTRIBUTION 
INCLUDED.  THE  STATIC  THRUST  OATA  ARE  GiVSiM  IN  THE 
FORM  OF  LIFT,  OR AG ,  PITCHING  MOMENT  AND  ROLLING 
MOMENT  AS  FUNCTIONS  OF  ANgLE  OF  ATTACK.  NO 
ANALYSIS  OF  THE  DATA  IS  PRESENTED.  (AUTHOR)  !U) 
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DESCRIPTORS:  («*WIND  tunnel  models,  vertical  TAk£-OFF 
PLANESi,  uvertilal  take-off  planes,  wind  TUNNEL 
MODELS),  AERODYNAMIC  CONF I GURAT  I ONS  ,  LIFT,  DRAG.  THRjST , 
FORCE  (MECHANICS) ,  FLO*  VISUALIZATION,  EXHAUST  GASES, 
PROPULSION,  WINGS,  JET  FLATS ,  TAILS  (AIRCRAFT),  MODEL 
TESTS,  GRAPHICS  »U) 

AN  ANALYSIS  OF  SELECTED  PORTIONS  OF  ThE  DATA 
RESULTING  FROM  A  LOw  SPEED  WIND  TUnNEL  TEST  Of  A 
SEM 1  -SPAN  MODEL  UF  A  VTOL  AIRCRAFT  IS  PRESENTED. 

THE  MODEL  FEATURES  AN  INTEGRATED  PRQPULS  I UN/L  l  FT  I  N<* 
SURFACE  SYSTEM  AS  WbLL  AS  A  HORIZONTAL  TAIL  LOCATED 
ON  AN  AFT,  A I*G  TjP  EXTtNS I  ON.  THE  PROPULSION 
SYSTEM  FLOW,  SIMULATED  WITH  COLD  AIR,  EXHAUSTS  OVER 
THE  WING  TRAILING  EDGE  FLAP  (FLAP  JET )  AND  OUT  OF 
THE  LOWER  SURFACE  OF  THE  WING  (WING  BOX  JET). 

THE  EXHAUST  FLOWS  CAN  BE  INDEPENDENTLY  VECTORED 

Through  9o  uegrles.  fuRce  and  moment  data  are 

PRESENTED  FUR  BOTH  sTaHC  AND  FORWARD  FLIGHT 
CONDITIONS.  SOME  COMPARISON  WUh  theoretical 
PREDICTIONS  are  PRESENTED.  PORTIONS  OF  THE  DATA 
ARE  SHOWN  WITH  THE  DIRECT  THRUST  COMPONENTS  REMOVED, 
the  results  OF  this  analysis  SHOW  THAT?  (1) 

THE  OUTBOARD  LOCATION  OF  THE  HORIZONTAL  TAIL 
PROVIDES  A  REDUCTION  jN  AIRPLANE  INDUCED  DRAG,  (2) 

A  SIGNIFICANT  PORTION  Of  THE  THEORETICAL  JET  FLAP 

effect  is  obtained  with  the  wing  box  jet  directed 

PARALLEL  TO  the  wing  CHORD  PLANE,  (3)  A  REDUCED 
JET  Flap  EFFECT  IS  AVAILABLE  WITH  DEFLECTIONS  OF  THe. 
wing  BOX  jet  away  from  THE  WING  CHORD  PLANE, 
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SONAR,  CARRIER  LANDINGS,  HOVERING,  ROTaRY 
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THE  RESULTS  ARE  PRESENTED  OF  THE  SYSTEMS 
ANALYSIS  PHASE  OF  THE  UNIVERSAL  CONTACT 
ANALOG  DISPLAY  (UCAO)  RESEARCH  PROGRAM, 

INITIATED  IN  JUrvE  JV6  R  .  THE  GOAL  OF  THIS 
RESEARCH  IS  THE  DEVELOPMENT  OF  OESIGN  SPECIFICATIONS 
FOR  A  UNIVERSAL  RASTER-SCAN  TV  FLIGHT  INSTRUMENT 
SUITABLE  FOR  USt  IN  FiX£D»*ING,  ROTARY-WING,  AND 

vtol  aircraft*  information  parameters  were 
IDENTIFIED  and  QUANTIFIED  by  means  OF  A  SYSTEMATIC 
ANALYSIS  0 F  AIRCRAFT  PERFORMANCE  AND  FLIGHT 
information  requirements,  mission  segments, 
consisting  «f  common  flight  maneuvers,  were  defined 

AS  a  RE^UlT  OF  MISSION  ANALYSES.  LOOP  DIAGRAMS  aR£ 

configured  for  fixed-  and  rotary-wing  aircraft 

INCORPORATING  LINEAR  TRANSFER  FUNCTIONS.  AIRCRAFT 
RESPONSE  CRITERIA  ARE  DEVELOPED  BASED  ON  a 
combination  OF  MILITARY  handling  quality 
SPECIFICATIONS  aNO  PIlOT  OPINION  REPORTS,  DISPLAY 
AUGMENTATION  requirements  WERE  SPECIFIED.  TOTAL 
display  information  requirements  for  flight  control, 
propulsion  systems,  and  special  mission  parameters 

WERE  ES  TAtJLISHEO.  * VI > 
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*  "°vEI;  I^OSMR.IINS  .  LIFTING  FAN  MOUNTED 

Tnt  F"SEL*6£  “AS  TESTED  In  THE  k.  1, 

T.  WRIGHT  brothers  wind  tunnel  TO  examine  The 

FORCESIii?H°rHI"r  ^‘TCH|NG  M0BENT  EONo I TU0 IN AL 
FORCES  WITH  CHANGES  In  THE  ANGLE  OF  ATTACK  *Nn 

0FRattS -K£aE?iIVM  Th£  M00EL  *AS  TESTED  AT  angles 

OF  JTTAV.K  BETWEEN  -VO  DEGREES,  BUT  THE  RESULTS  WERE 

srilL|I?Nl!EnFKTLlA6LE  0NLY  UP  T°  DEGREES  OUE  TO 
SULLINg  OF  The  model  Fan  BLADES.  MOMENT  MAS  FOUND 

TO  OE  UNSTABLE  BETWEEN  THE  MEASURED  ANGLES  OF  ATTACK 

T0  +1°  0E(iREf;s’  increasing  ACK 

increase  jn  the  ratio  of  forward  velocity  to  fan 
aFthe?»!!E,;?^ty  aus0  pR00«CE0  an  increased  moment. 

JoURI-R  aUa.  VF?i,E0  ttY  A<  R*  KKIEB£L  BASED  upon  A 

fourIlR  Analysis  of  The  vortex  distribution  on  a 

t^  rfIj.  ??  JCaiT  0UCTE0  FAN  *as  employed  to  predict 
E  T  °F  *HE  experiment,  considering  the 
?JJPEif;!nG  assumptions  used  in  the  theory,  The 
correlation  was  found  tq  be  reasonably  good  except  aT 

HIGH  RATIOS  OP  FREE  STREAM  TO  FAN  EFFLUX  VEL0Cm  A 
AT  THtSt  RATIOS,  AN  UrC OMPENSaTED  FOR  L0,V  PRESSURf 
AREm  aft  OF  the  EXHAUST  DUCT  RESULTED  IN  CONSIDERABLY 

»^A^prii;'o,'5\/HROsT  general‘-y 

21lVnAN5ht  0F  AUAU  AND  VARIED  WITH  |  HE  VELOCITY 

A^rLp’nF  Et?ARIAT10N  BEIN6  *EUTeu  TO  THE  SIGN  OF  T«E 
ANGLE  Oh  ATTACK.  (AUTHOR)  (u) 
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THRUST,  LIt'T,  P  I  TCH ( MO T 1  ONI ,  WIND  TUNNEL 

MODELS,  TAILS(AIRCRAFT) ,  TRAILING  CONTROL 

SURFACES,  ROLL,  DRAG,  ANGLE  OF  ATTACK,  THRUST 

vector  control  SYSTEMS,  GRAPHICS  (U) 

THE  WlNu  TUNNEL  DATA  RESULTING  FROM  A  LOW  SPEED 
WIND  TUNNEL  FOLLO.V-ON  TEST  OF  A  SEMI-sPAN  MODEL  OF  A 
CLOSE  SUPPORT,  VTQL  AIRCRAFT  IS  PrESEnTED.  THE 
MOOEl  FEATURES  AN  INTEGRATED  PROPULS l ON/L I  FT  I nG 
surface  system  AS  well  AS  vertical  and  horizontal 
tails  locaTlo  on  an  aft,  wing  tip  eatension.  the 

PROP  LS10N  ^ YST&M  EAHauST  FLOW,  WHICH  IS  SIMULATED 
WITH  COuO  AIR,  tXHAUSTS  OVER  THE  rtING  TRAILING  EDGE 

flap  (Flap  jet)  and  out  of  the  lOwew  surface  of 

THE  *INU  (WING  oOx  JET).  THE  EXHAUST  FLOWS  CAN 
=  L<!?JTP^0£NTl-1r  VECTORED  THROUGH  90  DEGREES  WITH 
Rt--  EcT  To  The  ;*ING  CHORD  PLANE.  THE  TEST  DATA  ARE 
PRESENTED  IN  THt  FORM  OF  LIFT  AND  ROLLING  MOMgNT 

AS  FoNCTl0NS  of  ANGLE  OF  ATTACK,  AND 
DRAvj  AND  PITCH  NOmEnT  COEFFICIENTS  AS  FUNCTlONS  OF 
LIFT  COtFFlCIgNT.  ThE  COEFFICIENT  DATa  ARE  GIVEN 
WITH  AND  WITHOUT  THE  DIRECT  THRUST  CONTRIBUTION 
INCLUDED.  THE  STATIC  THRUST  DATA  ARE  GIVEN  IN  THE 

form  of  lift,  drag,  pitching  moment  and  rolling 

MOMENT  AS  FUNCTIONS  OF  ANGLE  OF  ATTACK.  TEST  DATA 
WITH  ANU  vi  I  THOU  T  ground  BOARD  effects  are  presented. 

(AUTHOR)  j  ^  j 
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identifiers:  xv-va  aircraft,  yt-ar  gas 
generator  c  U ) 

A  SUMMARY  of  THE  DESIgN  OK  the  XV-9A  HOT 
CYCLE  RESEARCH  AIRCRAFT  IS  PRESENTED.  A 
DISCUSSION  OF  THE  CONCEPTS  UTILIZED  IN  DESIGN  AND 

additional  information  relating  to  configuration, 

WEIGHT  ANo  balance,  PERFORMANCE,  stability  and 
CONTROL,  DYNAMICS,  and  structural  characteristics  are 

PRESENTED,  (AUTHOR)  !U) 


UNCLASSIFIED 


/ZOM07 


unclassified 


DDL  kEPOnT  BIBlIUGNAPHY  SEARCH  CONTROL  NO.  /ZOmO/ 
AD-b22  20s 

naval  postgraduate  school  monterey  calif 

A  QUALITATIVE  DISCUSSION  OF  The  stability  and  CONTROL 
OF  VTOL  AIRCRAFT  DURING  HOVER  (OUT  OF  GROUND  EFFECT) 

AND  TtTANSi  riON.  (U) 

descriptive  note:  masters  thesis, 

64  7 OP  AE1TA,PAUL  J.  \ 

UNCLASSIFIED  report 
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A  SURVEY  OF  THE  LATEST  AVAILABLE  LITERATURE  *aS 
MADE  IN  ORDER  TO  QUALITATIVELY  OtScUSS  STABILITY  aNo 
CONTROL  PRObLEMo  OF  VERTICAL  TAKEOFF  AND  LANDING 
(VTOL)  AIRCRAFT  DURING  HOVER  (OUT  OF  GROUND 
EFFECT)  AnD  THE  TRANSITION  TO  LEVEL  FoI&HT. 
modes  of  propulsion  ANO  METHODS  of  performing  The 
transition  maneuver  are  oiscussed.  comparisons  are 
made  of  the  various  me'Thoos  utilized  for  providing 
control  forces  at  zero  and  very  l ow  speeds.  the 

need  FOR  QUANTITATIVE  CONTROL  POWER  RtQUIKEMENTS  and 
HANDLING  QUALITIES  CRITERIA  IS  PRESENTED.  ThE 
INSTABILITY  OF  VTOL  AJRCRaFT  WHILE  HOvERJnG  IS 
DISCUSSED,  AS  ARE  THE  BASIC  RtASONS  FOR  THE  POOR 

damping  char act&r  i  st  i  c  s  at  low  speeds,  problems 

WHICH  HAVE  dEEN  ENCOUNTERED  TO  DATE  WITH  RESEARCH 
AIRCRAFT  aND  WHICH  ARE  PECULIAR  TO  A  GIVEN  VTOL 
MODE  ARE  DISCUSSED  bY  MODE.  THE  NEED  FOR  AUTOMATIC 
STABILIZATION  AND  PRECISION  I NSTRUMENT AT l UN 
REQUIREMENTS  ARt  PRESENTED.  (AUTHOR)  (U) 
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A  FUNDAMENTAL  STUuY  IS  PRESENTED  OF  THE  EFFECTS  OF 
VEHICLE  SIZE  ON  HANDLING  QUALITIES  OF  JET  AND 
HELICOPTER-TYPE  VTOu  AIRCRAFT  At  HOVER  AND  LON 
SPEEDS,  SIZE  BEING  DEFINED  BY  THE  CHARACTER  I  ST l C 
LINEAR  DIMENSION.  THE  EFFECTS  OF  SIZE  On  VEHICLE 
HANDLING  qUAL I T I ES  CAPABILITY  AND  P I  LOT- VEH I ClE 
COMPATIBILITY  ARE  DEVELOPED*  CONSIDERATION  IS 
GIVEN  TO  JHE  PILOT  AS  AN  ADAPTIVE  NONuINEaR  S^RVO. 

THE  STUDY  INDICATES;  (I)  CONTROL  POWER/ 

INERTIA  and  OAMPING/INERTI a  tend  TO  OtCREASE  WITH 
SIZE.  U)  EXCEPT  FOR  TAIL  ROTOR  HELICOPTERS  In 
yaw.  FINAL  ANGULAR  rates  are  RELATIVELY  INVARIANT 
WITH  SIZE,  13)  CHARACTERISTIC  TIME  TO  REACH 
FINAL  ANGULAR  RaTE  INCREASES  WITH  SIZE*  ( H ) 

LINEAR  ACCELERATIONS  AND  MOTIONS  ARE  NEARLY 
INVARIANT  WITH  SIZE*  {5)  EFFECTS  OF  EaTERhAl 
DISTURBANCES  AND  TRIM  CHANGES  WITH  SPtEO  ON 
VTOL  VEHICLES  OtCREASE  AT  LEAST  *3  RAPIDLY  AS 
CONTROL  POWER/  INERTIA*  UUTHOR)  <U) 
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THE  PILOT-VEHICLE  SYSTEMS  ANALYSIS  IS  APPLIED  TO 
THE  PROBLEM  OF  DETERMINING  THE  EFFECTS  OF  GKOsS 

weight,  Inertia,  anu  velocity  on  THt  stabilization 
control  pqwer  requirements  for  the  single-loop  roll 

CONTROL  SYSTEM  OF  A  OOAK  VZ-H  VTOL  AIRCRAFT. 

the  aircraft  is  subjected  to  random  roll  inputs  in 

THE  FORM  OF  ATMOSPHERIC  D I  ST  RUB ANCES .  ONLY  THe 

control  power  required  to  stabilize  TnE  aircraft  roll 

angle  3Y  the  PILOT**  ySE  OF  AILERONS  ALONE  IS 
CONSIDERED.  THE  OPEN-LOOP  GAIN  OF  TriE  SYSTEM  IS 
determined  by  maximizing  the  closed-loop  damping 
ratio,  th^re  ARt  no  significant  differences  in  the 
stabilization  control  power  requirements  at  the  gross 
weight  conditions  analyzed.  INCREASED  moments  of 
inertia  Dq  not  DRIVE  the  system  unstable,  but  The 
control  Power  requirements  decrease  by  about  sixty 

PER  CENT  aS  the  MOMENTS  of  INERTIA  aR£  INCREASED  FROM 
2800  SLUgsQ  ft  TO  3300  SLuG-Sq  FT.  (AUTHOR)  (U) 
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TURBOJET  ENGINES,  LANDINGS,  OPERATION, 

STABILITY,  FANS 
IDENTIFIERS;  V-S  AIRCRAFT 

THE  PRIMARY  OBJOBJECTlVE  UF  ThE  TESTS  WAS  TO 
INVESTIGATE  THOSE  AIRCRAFT  CHARACTERISTICS  OlRECTLY 

influenced  by  the  lift-fan  concept.  tmE  report 
contains  the  RESULTS  of  the  preliminary  pilot 

EVALUATION  UF  THE  XV-SA  AIRCRAFT  DURING  THE 

STABILITY  AND  CONTROL  PORTION  OF  THE  U.  S.  ARmY 

FLIGHT  TEST  PROGRAM.  <U) 
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A  THEORY  FOR  VTOL  PROPELLER  OPERATION  IN  A  STaTIC 
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PROPELLERS (AERIAL) ) ,  { ♦PROPELLERS  I  AER I AL )  , 
PERFURMANCEIENGINEERING) ) •  LIFT,  VORTIlES, 
wake,  statics,  theory,  deformation, 

PROGHAMMINg(COMPUTERS) ,  mathematical  analysis  <U> 

a  general  theory  for  performance  calculations  was 
FORMULATED  UASEu  on  a  continuous  VORTEX 
REPRESENTATION  along  the  lines  of  the  classical 

LIFTING-LINE  MODEL.  AS  OPPOSED  TO  FORWARD  FLIGHT, 

THE  DEFORMATION  OF  THE  WAKE  IS  APPRECIABLE  jUsT 
BEHIND  the  PROPuLlEK,  AND  ITS  DETERMINATION 
CONSTITUTES  the  heart  OF  THE  STATIC  PROBLEM,  a 
COMPUTER  PROGRAM  HAS  bEEN  DEVELOPED  Tu  CALCULATE 
BUTH  THE  INFLOW  AT  IH£  PROPELLER  AND  THE  INDUCED 
VELOCITY  aT  ANY  FIElO  POINT  FUR  AN  ARBITRARY 
DESCRIPTION  OF  THE  TRAILING  VURTEX  SHEETS.  TO 

APPROaIHATE  the  force-free  condition  IMPOSED  dN  The 
WAKE,  AN  INITIAL  WAKE  HYPOTHESIS  DERIVED  FROM  THE 
THEORY  UF  THE  GENERAL  I  ZtO  ACTUATOR  D I  !>K  WAS 
FIRST  USED*  THE  RESULTING  COMPARISONS  WITH  BOtH 
DETAILED  aND  GROSS  MEASUREMENTS  WERE  UNSa T I SFaCTOR Y 
AND  A  RtFjNED  HYPOTHECS  WAS  DERIVED*  The  REFINED 
WAKE  HYPOTHESIS  provides  A  more  reasonable 
REPRESENTATION  OF  the  ’PITCH*  OF  THE  fcLEMENTS  OF  THE 
OEFOKrlEU  TRAILING  VORfEA  SHEETS  AS  WELL  AS  THE 
ENVELUPt  OF  THEIR  TRAJECTORIES*  (AUTHuR)  lU) 
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DESCRIPTORS;  (•VERTICAL  TAKE-OFF  PLANES,  LANDING 
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(•EXHAUST,  DEFLECTION),  MODEL  TESTS,  FEASIBILITY 
STUDIES,  DESIGN,  AIRCRAFT  ENGINES,  JET 

engines  *0) 

A  CUNCEPT  WAS  DEVELOPED  FOR  A  PORTABLE  VERTICAL 
TAKE-OFF  aNO  LANDING  bust  diverting  platform  which 
WOULD  DIRECT  THE  EXHAUST  BLAST  AWAY  FROM  THE  AIRCRAFT 

and  into  the  air  to  prevent  terrain  erRosion,  hot  ga$ 

REINGeSTIoN,  GROUND  EFPECT5,  AND  SIGNaTUR^,  TrE 
PLATFORM  WOULD  BE  ASSEMBLED  ON  SITE  FROM  MODULAR 

sections,  each  section  containing  deflector  vanes  anO 
topped  by  a  load  bearing  grid,  the  feasibility  of 

THIS  CONCEPT  HAS  BEEN  DEMONSTRATED  BY  SCALE  MODEL 
testing,  the  results  indicate  that  such  a  platform 
is  EFFICIENT  IN  CONDUCTING  engine  exhaust  BLAST  and 
ACCOMPANYING  entrained  air  way  from  THE  AIRCRAFT. 
significant  reduction  in  thrust  loss  and  lower 
surface  temperature  on  the  aircraft  MuDEL  WERE 

OBSERVED.  (AUTHOR)  <U) 
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IDENTIFIERS;  V-9  AIRCRAFT 


the  component  tests  included  fatigue  tests  of  the 
blade  ROOT-END  and  constant  section  AREAS,  riUH  GIMBA*- 
SYSTEm,  SfAR-TO-SEGMENT  and  root-fitting-to-spar 
ATTACHMENTS,  and  material  evaluation  tests  of  the 
blade  spars#  sealing  tests  *«ere  conducted  on  the 
joint  BETWEEN  The  Y-OUCT  ano  TRIDUCT  in  the  hub 
AREA,  The  joint  area  BETWEEN  THE  GaS  GENERATOR  ANi) 
DIVERTER  valve,  ANO  the  FJXED-DUCT  JOINT  ON  THE  ROTu* 
BLADE.  BLADE  NATURAL  FREQUENCY  TESTS  .»ERE  CONDUCTED 
TO  ENSURE  That-  the  NATURAL  frequencies  of  the  rotor 
BLADE  WOULD  NOT  BE  IN  A  CRITICAL  FREQUENCY  RANGE. 

The  IhSTRuMcNTEd  FLjGmT  blade  WAS  CALIBRATED  IN  A 
TEST  FIXTURE  BEFORE  THE  FLIGHT  TEST  PROGRAM, 

(AUTHOR)  (U) 
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take-off  planes,  aerodynamics),  flight» 

differential  equations,  dynamics,  stability  (u) 

THE  DYNAMIC  RESPONSE  OF  CONVENTIONAL  AND  VTOL 
AIRCRAFT  *ith  varying  FLIGHT  velocity  is 
investigated,  it  ;s  assumed  that  the  dynamic 
MOTIONS  of  AIRCRAFT  may  be  described  by  linear 
DIFFERENTIAL  equations  whose  COEFFICIlNTS 
(STABILITY  DERIVATIVES)  ARE  FUNCTIONS  OF  FLIGhT 
VELOCITY,  AND  THEREFORE  VARY  WITH  T I Mt •  PRIMARY 
EMPHASIS  IS  PLACED  ON  THE  EVALUATION  OF  THE  GENERAL 
NATURE  OF  THE  VEHICLE  RESPONSE  AND  ITS  DEPARTURE  FRO* 
FROZEN  SYsTtM  (CONSTANT  COEFFICIENTS) 

CHARACTERISTICS.  (U) 
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downwash  tests  uf  The  dual  tandem  ducted  propeLle* 

VTOL  RESEARCH  AIRCRAFT  CONFIGURATIONS  TO  EVALUATE 
ENGINE  INLETS,  PROTECTION  OEV1CES  AND  STUDY 

aerodynamic  interference,  IU> 

NOV  65  15BP  CURTISS, H.  C»  ,UR.J 

REPT.  NU.  179T80-12, 

CONTRACTS  N0W-6R-UR3V 

UNCLASSIFIED  REPORT 

supplementary  note; 

DESCRIPTORS:  (*VER TICAL  TAKE-OFF  Planes,  DOAnWaSh), 

(•AERODYNAMIC  CONFIGURATIONS,  RESEARCH  PLANES}, 
engine  air  SYSTEMS  COMPONENTS,  flight  TESTING, 

DRAG,  THRUST,  PROPELLER  BLADES,  SIMULATION, 

INTERFERENCE,  safety  devices  (ui 

A  FULL  scale  half-mooel  SIMULATION  of  a  dual  tandem 
DUCIEu  PROPELLER  VTOL  AIRCRAFT  WAS  TESTED  UNDER  TriE 
SEVERE  ENVIRONMENT  caused  BY  OPERATION  SIMULATING 
VERTICAL  FLIGHT  in  close  PROXIMITY  TO  SAND  AND 
CRUSHED  STONE  COVERED  terrain,  four  engine  inlet 
PROTECTION  devices  «<ErE  EVALUATED  in  THIS  SERIES  OF 
TESTS,  a  wING-LIKE  DEFLECTOR  DEVICE  WAS  TfcSTEo  IN 
Two  CONFIGURATIONS  OF  DIFFERENT  CHORD  LENGTHS,  A 

fulc  inlet  screen  and  a  blocked  half-screen  inlet 

PROTECTION  DEVICE  WERE  ALSO  TESTED.  IT  WAS  FOUND 

that  due  to  its  location  in  The  upflow  region,  the 

FULL  SCREEN  TENuEO  TO  COLLECT  PARTICLtS  AND  THEREBY 
AGGRAVATED  INLET  INGESTION.  The  blocked  HALF- 
SCREEn  AND  The  deflector  DEVICES  si«nificanily 
REDUCED  iNGtSTIUN,  BUT  «EftE  NOT  SUFFICIENTLY 
EFFECTIVE  TO  POSITIVELY  PREVENT  ENG  I Nt  DAMAGE. 

TESTS  OVER  CRUSHED  sTuNE  CAUSED  S I GN I F I C AN Tl Y  WORSE 
INLET  INGESTION  AND  AIRFRAME  DAMAGE  PROBLtMS  THAN 
THOSE  EXPERIENCED  OVER  SAND.  (AUTHOR)  <U> 


UNCLASSiF IED 


/ZOM07 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /Z0M07 

AD-629  u04  M/2  1/3 

PRImCETON  UNIV  im  J  dept  Of  AEKOSPACt  AND  MECHANICAL 
SCIENCES 

A  SURVEY  Of  V/SIOf.  wIND  TyNNEL  WALL  CORRECTIONS  A  NO 
TEST  TECHNJWUES,  <U> 

DEC  6S  87P  OLCOTT ,  JOHN  w.  • 

REPT.  NO.  72b, 

contract:  nOnr-ibsb( ih» 

PROJJ  NR-212-ISS, 

UNCLASSIFIED  report 
SUPPLEMENTARY  NOTfcl 

DESCRIPTORS:  {•V&HTICAl  TAKE-OFF  PLANES  i  MODEL 

TESTS),  (  • A  1  ND  TUNNELS,  CORRECTIONS),  TEST 
METHODS,  ERRORS,  iVaKE,  LIFT#  REVIEWS.  »<IND 
TUNNEL  MUDEES,  DESIGN,  TILT  wlNG5, 

PROPELLERS(AERIAL) ,  AIRSHIPS  tU) 

IDENTIFIERS:  FLYING  «IND  TUNNELS  IU> 

A  DISCUSSION  OF  A ] NO  TUNNEL  BOUNDARY  CORRECTIONS  AS 
THEY  APPLy  10  VTOL  MOOEL  TESTING  IS  PRESENTED. 
CONVENTIONAL  wall  CORRECTION  theory  IS  INADEQUATE 
SINCE  If  FAILS  TO  ACCOUNT  FOR  BOTH  THE  PRESENCE  OF  A 
HIGHLY  DEVELOPED  WAKE  AND  THE  TOTAL  LIFT  ACTING  On 
THE  MODEL.  LORRtC T ! ON  THEORIES  THAT  DO  CONSIDER  THE 
LIFT  AND  WAKE  CHARACTERISTICS  OF  VTOL  DESIGNS  GIVE 
SATIS)ACToRY  RESULTS,  PROVIDED  THERE  lS  NO  *A*E 
DISTORTION  DUE  TO  THE  INTERFERENCE  OF  TUNNEL  WALLS. 

BOTH  THE  nEYSON  AND  KIRKPATRICK  VTOL  BOUNDARY 

correction  theories  are  examined  and  their 

LIMITATIONS  OISCUSSEO.  A  COMPARISON  of  free  AlR 

and  tunnel  results  for  a  .usscale  north  American 
aviation  tilt  wing  design  and  a  free  air  study 

of  AN  EARLY  HAMILTON  STANDARD  XC  M2  PROPELLER 
MODEL  ARE  DISCUSSED.  THE  PROPELLER  DATA  AGREED 
WITH  THEORETICALLY  PREDICTED  VALUES,  BUT 
DISCREPANCIES,  PARTICULARLY  IN  DRAG  FORCE,  APPEARED 
WHEN  THL  AIRSHIP  NORTH  AMERICAN  AVIATION  DATA 
WERE  COMPARED  WITH  SIMILAR  TUNNEL  RtSuLTS.  TH£ 

EXALT  CAUSE  Of  I  HE  DIFFERENCES  WAS  NOT  DETERMINED, 

THE  IMPORTANCE  OF  THE  VTOL  MODEL  WAKE  IS 
SUBSTANTIATED.  MINIMUM  TUNNEL  SIZES  NtCESSARY  TO 
avoid  wake  impingement  and  disturbance  ARE  PRESENTED* 
(AUTHOR)  <U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTt: 

DESCRIPTORS:  (*VERTUAL  TAKE-OFF  PLANES ,  AEROOyNAMiC 

CHARACTERISTICS),  MODEL  TESTS,  WIND  TUnNEL  MODELS, 

DRAG*  LIFT,  PITCmIMOTION) ,  AIRCRAFT  CANOPIES, 

NACELLES,  FUSELAGES,  AIRPLANE  MODELS  tu> 

IDENTIFIERS:  V-l  AIRCRAFT  IU) 

WIND  TUNNEL  TESTS  WERE  CONDUCTED  ON  A  1/7  SCALE 
MODEL  OF  THE  OV-i  AIRPLANE  TO  DETERMINE  THE  PqWER- 
OFF  DRAG,  LIFT,  AND  PITCHING  MOMENT  COEFFICIENTS  OF 
THE  MODEL  AND  ITS  VARIOUS  COMPONENTS,  SIGNIFICANT 
DRAG  DIFFERENCES  «ERE  MEASURED  BETWEEN  PRODUCTION 

canopy  ANd  nacelle  configurations  and  streamlined 
fuselage  aND  NACELLE  CONFIGURATIONS,  oUT  are  NOT 
CONSIDERED  APPLICABLE,  NO  OTHER  SIGNIFICANT  DRAG 
DIFFERENCES  '.(ERE  MEASURED,  (AUTHOR)  IU> 


UNCLASSIFIED 


/ZQM07 


unclassified 


DOC  REPORT  BIBLIOGRAPHY 


search  control  no*  /zomoz 


AD-63i  HIJ 
HUGHES  TOOL 


1/3  21/5 

CO  CULVER  CITY  CALIF  AIRCRAFT 


D  1  V 


GROUND  AND  FLIGhT  TESTS,  XV-9A  HOT  CYCLE  RESEARCH 

aircraft. 
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REPT.  NO.  HTC-A.0-66-13, 

CONTRACT!  DA-R‘)-l77-AMC-877  tT> 
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UnClASSIFIEu  report 
supplementary  NOTc; 

DESCRIPTORS;  ( * G A 5  TURBINES,  THEKMUDTNaM I C  CYCLES!, 
(•VERTICAL  TAKE-OFF  PLaNES,  TESTS), 

(•THERhOOYNAHIC  CYCLES,  HELICOPTER  ENGINES), 

(•HELICOPTER  ENGINES,  PERFORMANCE t ENG l wEER J No )  )  , 
HELICOPTLR  ROTORS,  FLJ6HT  TESTING,  STRUCTURAL 
PRUPERTltS,  PROPULSION,  RESEARCH  PLANES, 

FEASIBILITY  STUDIES,  TEST  EQUIPMENT, 

LOADING(MECHANICS) ,  COOLING  tU> 

IDENTIFIERS;  V-9  AIRCRAFT  lu) 

THE  PERFORMANCE,  STRUCTURAL  QUALITIES,  ANy 
FEASIBILITY  OF  THE  HOT  CYCLE  ROTOR  AND  PROPULSION 
SYSTEM  WERE  SUCCESSFULLY  VERIFIED  FOR  ALL  NORMAL 
HELICOPTER  FLIGHT  MODES.  GROUND  TESTS  CONSISTED  OF 
PREFLIGhT  AND  TIE-DOWN  TESTS,  WHICH  PROVlyED  A 
FUNCTIONAL  CHECKOUT  OF  THE  AIRCRAFT  SYSTEMS  AND  TEST 
INSTRUMENTATION  AND  A  FINAL  CHECKOUT  uF  THE  COMPLtTtU 
AIRCRAFT  PRIOR  TO  START  OF  FLIGhT  TESTS.  THE  l5 
HOOKS  OF  FLIGHT  TESTING  INCLUDED  EVALUATION  OF 
AIRCRAFT  aNU  KOTOR  SYSTEM  PERFORMANCE,  FLIGhT  LOADS, 
COOLING,  AND  FLYIhG  QUALITIES  JN  VARIOUS  FLIGhT 
HOOES.  (AUTHOR)  lu; 
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WIND-TUNNEL  lNVtSTlGATION  OF  THE  HOVERING, 

TRANSITION,  and  cruising  performance  of  an  ARRESTED 

ROTOR  (TRIDENT)  VTOL  AIRCRAFT  CONCEPT.  iU) 

descriptive  note:  final  rept., 

FEB  66  RJP  BRASSEUR  ,GARY  A.  S  M  A  G  U  i  R  E  , 
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REPT*  NO.  OTMB-2172,  DTMB-AERO- 1  I  Q  l 
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UNCLASSIFIED  REPORT 


DESCRIPTORS;  (*VcRTICAL  TAKE-OFF  PLANES, 
PEKFURMANCE(ENGINEERING)  )  ,  hovering,  rutary 
wings,  model  tests,  aerodynamic  characteristics! 

WINGS,  FLIGHT  TESTING  <U) 

wind-tunnel  tests  were  conducted  to  EVALUATE  static 
stability  and  control  CHARACTERISTICS  with  EMPHASIS 
ON  DETERMINING  the  MAGNITUDE  OF  TRANSITION  PROBLEMS. 
EVALUATING  the  COMPATIBILITY  OF  THE  COMPETING 
INTERNAL  and  EXTERNAL  AERODYNAMIC  REQUIREMENTS  FOR 
HIGH  STATIC  LIFT  AND  EFFICIENT  CRUISING  WaS  AN 
ADDITIONAL  TEST  OBJECTIVE.  TEST  RESULTS  SHOW  THAT 
THE  MODEL  EXHIBITS  A  STRONG  DIRECTIONAL  TRIM  SHIFT 

through  transition,  the  pattern  selected  fon  rotor 
arrestment  during  evaluation  of  the  transition 
characteristics  WAS  not  acceptable  on  The  BASIS  OF 

POWER  REQUIRED  TO  SUPPORT  VEHICLE  WEIGHT  OR  CONTROL 
OF  TRAJECTORY »  THE  RESULTS  FURTHER  INDICATED  THAT 
THE  PERFORMANCE  POTENTIAL  OF  THE  DUCTED  RjTOR  -NOZZle 
SYSTEM  MAY  BE  LIMITED  BECAUSE  OF  THt  STRUCTURAL 
REQUIREMENTS.  MODEL  RqTOR  DUCT  DESIGN,  FROM  Th£  • 
STANDPOINT  OF  INTERNAL  AEROu YNAM  l  CS ,  WAS  COMPROMISED 
BY  ADDING  STRUCTURE  TO  ACCOMMODATE  THE  WING  BENDJnG 
LOADS  FUR  HlGH-SPEEw  CRUISING,  (AUTHOR)  <U) 


UNCLASSIFIED 
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UNCLASSIFIED 


DDL  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Z0M07 

AD*?633  269  I/ij  5/B 

bell  aerosystems  co  buffalo  n  y 


APPLICATION  of  PILOT-CONTROLLER  INTEGRATION 
TECHNIQUES  TO  a  representative  v/stol  AIRCRAFT*  ( U ) 


DESCRIPTIVE  NOTE!  FINAL  REPT., 

OCT  65  1 5bP  GAUL  1  JOHN  W.  5 

REPT*  NO.  2226^90300 1  1 
CONTRACT:  aF  33(6lB)-U66, 

PROJ:  AF-8219, 

TASK!  B219QH, 

MONITOR;  AFFDL  »  TK-65-200 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE; 

DESCRIPTORS;  (•VtRTICAL  TAKE-OFF  PLANES.  ‘FLIGHT 
CONTROL  SYSTEMS),  DESIGN,  PILOTS,  MAN-MACHINE 
SYSTEMS  t  COSTS  (u) 

IDENTIFIERS;  X- 22  AIRCRAFT  (U) 

THE  REPORT  PRESENTS  FINAL  RESULTS  OF  A  STUDY  qF  THE 
APPLICATION  OF  PILOT-CONTROLLER  INTEGRATION 
(PCD  DESIGN  TECHNIQUES  TO  THE  FLIGHT  CONTROL 
SYSTEM  OF  A  REPRESENTATIVE  V/STOL  AIRCRAFT. 

UNDER  THIS  PROGRAM  THE  VALIDITY  OF  THE  CONCEPT  WAS 
ESTABLISHED  IN  the  application  TO  THE  X-22 A  V/ 

STOL.  IN  THIS  APPLICATION  THE  PCI  TECHNIQUE 
INDICATED  the  AREAS  of  the  X-22 A  FLIGHT  CONTROL 
SYSTEM  WHERE  MODIFICATIONS  WOULD  RESULT  IN  THE 
greatest  improvement  to  the  PROBABILITY  Of  MISSION 
ACCOMPLISHMENT,  design  modifications  were  made  and 
an  iteration  using  The  technique  Was  accomplished  anO 
the  payoff  was  evaluated,  the  digital  program  was 

DEVELOPED  AND  APPLIED  TO  the  A-22A  HAS  GENERA. 

applicability  to  other  aircraft,  several 
improvements  TO  This  program  as  well  as  to  the 
DETAILS  Of  TECHNlQUt  APPLICATION  ARE  SUGGESTED. 

(AUTHOR)  in) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  FLIGHT  PRqPU|.SION  LaB 
DEPT 

X353-5B  PROPULSION  SYSTEM  SPECIFICATION.  IU) 

JAN  62  1 OfaP 

REPT.  NO.  SPfcCIFlCATlON-112. 

CONTRACT!  OA-44-I77-K-71S, 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  REPORT  on  VZ-li  LIFT  fan 
FLIGHT  HEStARCH  AIRCRAFT  PROGRAM.  SEE  ALSU  AD- 
634  944. 

DESCRIPTORS;  ( • VtRT I  CAL  TAKE-OFf  PLANES, 

•PROPULSION) »  SPECIFICATIONS!  DUCTED  FANS, 

TURBUJET  ENGINES i  AIRCRAFT  ENGINES,  RESEARCH 
PLANES,  MILITARY  REQUIREMENTS  »U) 

IDENTIFIERS;  V-S  AIRCRAFT,  X3S3-5B  ENGINE  (U) 

THIS  SPECIFICATION  COVERS  THE  CHARACTERISTICS  OF 

THE  X35J-h6  CONVERTIBLE  V/STOl  PROPULSION 

SYSTEM  INTENDEO  FOR  USE  IN  A  PIlGTEO  FLIGHT  RESt ARCH 

airplane,  the  general  electric  x353-sb 

ENGINE  IS  a  high  lIFT-WEIgHT  ratio  convertible 

engine  for  turbojet  operation  and  augmented  lift 

OPERATION.  THE  OAS1C  X3S3-SB  ENGINE  COMPRISES 
A  TURBOJET  ENGINE  MODIFIED  FOR  NON-REHEaT  OPERATION, 

A  TIP-TURBINE  LIFT  FAN  AUGMENTING  TURBOJET  THRUST  FO** 

v/stol  lift  and  propulsive  thrusts,  a  gas  diverter 
valve  for  selecting  engine  operating  mode,  and 
associated  engine  controls  and  accessories.  The 
two  part  scroll  on  each  lift  fan  permits 

INCORPORATION  Of  THE  X3S3-5B  INTO  AN  AIRPLANE 

powtRpLANT  configuration  comprising  two  (2)  basic 

X353-SB  CONVERTIBLE  ENGINES  PNEUMATICALLY  COUPLED 
SUCH  THAT  EACH  FURBOJfiT  PROVIDES  HALF  OF  THE  REQUIRE^ 

oriving  power  for  each  of  the  lift  fans,  rotors  of 

THE  Two  LIFT  FANS  ROTATE  IN  OPPOSITE  DIRECTIONS  TO 

MINIMIZE  gyroscopic  relations,  all  performance 
figures,  weights,  quantities,  etc.,  in  this 

SPECIF ILAT ION  ARE  GlVtN  FOR  ONE  X353-5B  (ONt 
TURBOJET  ENGINE,  lNE  FAN,  ONE  DIVERTER  VALVE) 

UNLtSS  SPECIFICALLY  STATED  UTHERWISE.  <U) 
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GENERhL  ELECTRIC 
DEPT 


/3  21/5 

CO  CINCINNATI  OHIO  FLIGHT  PRqPUlSIoN  LaB 


X376  PITCH  fan  specification. 


nan  62  56P 

REPT.  NO.  SPECIFICATIOn-113. 
CONTRACT!  DA-HH-l 77-TC-71S, 


unclassified  report 


supplementary  note:  report  on  vz-u  li 

FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEE 
63H  V Ho . 


FT  FAN 
ALSO  AD- 


<  U ) 


DESCRIPTORS;  { *DUCTEO  FANS,  FLIGHT  CONTROL  SYSTEM*. 

J{«-off  planes!  .fuSht  control  t  ms,( 

SYSTEMS),  GAS  TURBINES,  SPECIFICATIONS.  TUBOJEr 

ENI,,NES*  RE«»«H  PLANES, 

^gInES^^  V"5  AlRCRAFT*  XJ76  faN,  X353-5B  <U> 

I^Sx?RfCiFi5ATl0N  COVERS  THE  CHARACTERISTICS  OF 
The  X376  PITCH  fan  intended  for  use  in  a 

Sitc?5?rFti5?T  RESKARcH  ^I^CANE.  the  GENERAL 
Electric  X376  PITCH  FaN  IS  A  HIGH  LiFTWEJGHT 

RATIO  GAS-DR J  VEN  LIFT  FaN  FOR  SUPPLYING  AUGMENTED 
CONTROL  AND  TRIh  FORCE  IN  V/STOL  SYiTtHst  T« 

X376  PITCH  FAN  COMPRISES  A  SINGLE  STAGE,  TIP- 

?RJVEN  UIFT  FAN  supplied  mth  turbojet 

6A!  BLE£°  THR0U6H  T"°  SEPARATE  NOZZLE 

?52^pS*'MT?trDSu8LE  scRuLL  arrangement  provides 
sinule-engIhe  operating  capability  in  a  tao. Engine 
CROSS-DUCTED  lift  PROPULSION  SYSTEM.  *  (U) 
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ELECTRIC  CO  CINCINNATI  OHIO  FLIGHT  PRoPULSlO*  La8 

X35J-58  propulsion  SYsTtM  flightworthiness  rating 

J*su  (U) 

MAR  62  3UP 

REPT.  NO.  SPECIFICATION •!  I  *♦ , 

CONTRACT:  0A-HH-I77.TC-71S, 

UNClASSIFIEu  REPORT 

SUPPLEMENTARY  NOTt:  report  on  vz-u  lift  fan 
FLIGnT  RtStARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AU- 
63H  9HH. 


DESCRIPTORS;  (*Vc.RTlCAL  TAKE-OFF  PLANES. 
•PROPUlSIOn),  FLIGHT  TESTING,  SPECIFICATIONS. 
DUCTED  FANS,  TUBOjgT  ENGINES,  AIRCRAFT  ENGINES, 

research  Planes,  tests 

IDENTIFIERS;  V-S  AIRCRAFT,  X353-5B  ENGINES 

:Hi?M;p?£lIICATl0N  0EFlNES  ThE  FLIGHTAORTHINESS 
Rating  test  requirements  for  the  x3s3-sb 

CONVERTIBLE,  DUCTED  LIFT  F4k)  PROPULSION  system. 
The  XJ53-SB  PROPULSION  SYSTEM  IS  COMPRISED  OF  A 
JB5-Gt-b  tUKBOJlT  ENGINE,  LESS  AFTERBURNER,  UsEl 
AS  M  GAS  GENERATOR  PLUS  TvYO  ADDITIONAL  MAJOR 

components:  a  diverter  valve  to  d I RtC I  the  GAS 
flog;  and  An  XOoi-SB  LIFT  fan. 


(U) 

(U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  FLIGHT  PROPULSION  LaB 
DEPT 

X376  PITCH  Fan  FlJGHT#ORTHInESS  rating  test.  tu) 

DESCRIPTIVE  NOTE:  REVISED  ED. 

APR  62  30P 

REPT.  NO,  SPECIFICATION-HSi 
CONTRACT:  DA-HR-I77-TC-71S, 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTt:  REVISION  OF  DOCUMENT  SUBMITTED  25 
MAR  62.  REPORT  ON  VZ-il  LIFT  FAN  FLIGHT 
RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AD-63H  9HH/ 


DESCRIPTORS:  (•DUCTED  FANS,  FLIGHT  CONTROL  SYSTEMS), 

(♦VERTICAL  take-uff  PLaNES,  *flight  control 
SYSTEMS),  FLIGHT  TESTING,  SPECIFICATIONS,  GAS 
TURBINES,  aircraft  ENGINES,  research  planes, 

PITCH(MOTIoN) 

IDENTIFIERS;  V-5  AIRCRAFT,  X376  FAN 

THIS  SPECIFICATION  DEFINES  THE  FL I GHTrtORTH I NEsS 
RATING  TEST  REQUIREMENTS  FOR  THE  X376,  DUCTED, 

PITCH  TRIM  CONTROL  FAN*  THE  GENERAL  ELECTRIC 
X376  PITCH  FAN  IS  DESIGNED  FOR  SUPPLYING  AUGMENTED 
CONTROL  AND  TRIM  FORCE  IN  V/STOL  SYSTEMS,  IT  IS 
COMPRISED  OF  A  SINGLE  STAGE,  TIP-TURBINE  DRIVEN  FAN 

supplied  with  turbojet  exhaust  gas  bleed  through  t#q 
separated  nozzle  scrolls,  the  double  scroll 
ARRANGEMENT  provides  single-engine  OPERATING 
CAPABILITY  in  A  TwO-ENGINE,  CROSS-DUCTED  lift 
PROPULSION  SYSTEM,  (AUTHOR)  (U) 


(U) 

(U)  •* 


UNCLASSIFIED 


/ZUMQ7 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 

AD-634  YH7  1/3  21/5 

GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  FLIGHT  PRqPULSIQN  LaB 

dept 

X353-SB  PROPULSION  SYSTEM  ACCEPTANCE  TEST.  <U) 

descriptive  note:  revised  so. 
may  62  2«P 

REPT.  NO.  SPECIFICATION-1 16» 

CONTRACT:  DA-RR-17/-TC-71S, 

unclassified  report 

supplementary  note:  revision  of  document  submitted  15 
APR  62.  REPORT  On  VZ-11  LIFT  FAN  FLIGHT 
RESEARCH  ARICRAFT  PROGRAM.  SEE  ALSO  AD-634,  945. 


DESCRIPTORS:  (♦VERTICAL  take-off  PLANES. 

•PROPULSION! i  TESTS,  SPECIFICATIONS,  DUCTED 
FANS,  TUKOjET  ENGINES,  AIRCRAFT  ENGINES,  RESEARCH 
planes,  values,  ACCEPTABILITY  lU) 

IDENTIFIERS:  V-5  AIRCRAFT,  X-353-S.b  EMMNES  <U) 

THIS  SPECIFICATION  DEFINES  THE  ACCEPTANCE  TEST 
REQUIREMENTS  FOR  THE  LIFT  FAN  AND  DIVERTER  VAlUE 
COMPONENT^  Of  ThE  X35J-5B  CONVERTIBLE,  DUCTED, 

LIFT  FAN  PROPULSION  SYSTEM  CONFORMING  TO 
SPECIFICATION  Nu •  112.  (AUTHOR)  ID) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  FLIGHT  PRqPULSIoN  LAB 

dept 

X376  PITCH  Fan  acceptance  test.  (u> 

descriptive  note:  rreviSed  ed. 

MAY  62  2 VP 

REPT.  No.  SPECIF1CATI0N-117» 

CONTRACT:  0A-99-177-TC-715, 

unclassified  report 

supplementary  note:  revision  of  document  SUBMITTED  18 
aPril  1962.  report  on  vz-u  lift  fan  flight 
RESEARCH  aircraft  PROGRAM.  SEE  ALSO  AD-63H  999. 

DESCRIPTORS:  (•DUCTED  FANS,  FLIGHT  CONTROL  SYSTEMS), 

(•vertical  take-off  planes,  •flight  control 

SYSTEMS),  SPECIFICATIONS,  ACCEPTABILITY,  TESTS, 

TURBOJET  engines,  aircraft  engines,  research 
planes,  PITCH(MOTION)  <U) 

IDENTIFIERS;  V-5  AIRCRAFT,  X376  FAN  (U) 

THIS  SPECIFICATION  DEFINES  THE  ACCEPTANCE  TEST 
REQUIREMENTS  FOR  THE  x376,  DUCTED,  PITCH  TRIM 
CONTROL  FAN  CONFORMING  TO  SPECIFICATION  NO.  U3.  (U) 


55 


unclassified 


/ZOM07 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQM07 
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general  electric  co  Cincinnati  ohjo  advanced  engine  and 
TECHNOLOGY  DEPT 

X353-SB  PROPULSION  SYSTEM  FL 1 GHT WOR TH I  NESS  TEST 
repurt  (Penalty  tests),  volume  i.  supplement  i«  ‘ui 

OCT  63  72P 

CONTRACT:  DA-RM-177-TC-715, 

unclassified  REPORT 

supplementary  note:  rept.  on  lift  fan  FLIGHT 

RESEARCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS;  ( *PROPULS I  ON  ,  •  VERT  I  CAL  TaKE-OFF 
PLANES),  FLIGHT  TESTING*  RESEARCH  PLANES,  TURBOJET 
ENGINES,  CONVERTIBLE  PlANES,  DUCTED  FANS  (U) 

IDENTIFIERS;  V-5  AIRCRAFT,  X  3S3-5B  ENGINES  ‘U) 

THE  REQUIRED  10-HOUR  PENALTY  TEST  TO  EVALUATE 
DESIGN  MODIFICATIONS  TO  THE  X3S3-SB  LIFT  FAN 
inlet  vanes  and  aluminum  £ x i t  louvers  was  completed 

IN  ACCORDANCE  with  THE  SCHEDULE  OF  TEsT  ReCOMmENDED 
TO  THE  ARMY  In  THE  X3s3-SB  PROPULSION 
SYSTEM  FLlGriT WORTHINESS  TEST  REPORT.  THE 
TEST  WAS  COMPLETED  ON  A  SLAVE  X3S3-SB  LIFT  FAN 
WHICH  WAS  ALSO  AN  ACCEPTANCE  TEST  VEHICLE.  THjS 
REPORT  IS  A  SUPPLEMENT  TO  THE  X353-5B  PRDPUlSiON 
SYSTEM  FLiGHTWORTrtINESS  TEST  REPORT  AND 

documents  the  penalty  test  and  results,  it  is 

SUBMITTED  TO  THE  U.  S,  ARMY  (TRECOM)  IN 
ACCORDANCE  WITH  SPECIFICATION  1 1  *4  TO  FORM  ThE  BASIS 
FOR  ESTABLISHING  A  FL I GHTwOR TH  I NE SS  RAtINu  FOR  THE 
COMPLETE  PROPULSION  SYSTEM  INCLUDING  ulFT  FAN  INLET 
V  A  N  E  t.  ^  ALUMINUM  EXIT  uOUVERS  AND  DIVERTER  VALVES. 

UPON  COMPLETION  OF  THE  TEST,  THE  TNSPEC T I  ON  RESULTS 
SHOWED  ALL  LIFT  FAN  COMPONENTS  INCLUDING  INLET  VANES 
AND  ALUMINUM  EXIT  LOUVERS  TO  BE  IN  SATISFACTORY 
CONDITION,  THE  NEW  KOTOR  ASSEMBLY  TECHNIQUE 
RECOMMENDED  IN  THE  FWT  REPORT  AND  DESCRIBED  IN  FR V 
SPECIFICATION  12H  WAS  COMPLETELY  SUCCESSFUL  IN 
AVOIDING  FRETTING.  PARTIAL  DISASSEMBLY  OF  ThE 
ROTOR  FOLLOWING  THE  TEST,  WITNESSED  BY  AN  ARMY 
(TRECOM)  REPRESENTATIVE,  SHOWED  ALL  OF  THE  ROTOR 
HARDWARE  TO  BE  IN  EXCELLENT  CONDITION.  THE  XV- 
SA  FLlGhT  TYPE  DIVERTER  VaLVE  ACTUATION 
SUCCESSFULLY  COMPLETED  THE  PENALTY  TEST  PLUS  TWO 

acceptance  tests  without  incident  and  is  in  excellent 

CONDITION,  C  U  > 
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dept 
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FINISH  SPECIFICATION.  !U» 

AUG  62  13P 

REPT*  NO.  SPECIFICATI0N-1H3S9-1 , 

CONTRACT!  OA-RH-177-VC-7IS, 

unclassified  REPORT 

supplementary  note:  kept,  on  vz-u  lift  fan  FLIGHT 

RESEARCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS?  (‘VERTICAL  TAKE-OFF  PLANES »  ‘AIRCRAFT 
FINISHES),  SPECIFICATIONS,  PROTECTIVE  TREATMENTS, 

RESEARCH  PLANES,  FINISHES  +  FINISHING,  COATINGS, 

CORROSION  INHIBITION!  ALUMINUM  ALLOYS,  MAGNESIUM 
ALLOYS,  TITANIUM  ALLOYSi  STEEL,  PIPES,  ALLOYS. 

GLASS  TEXTILES 
IDENTIFIERS;  V-S  AIRCRAFT 

THE  PURPOSE  OF  THIS  SPECIFICATION  IS  TO  DEFINE  THE 
FINISHES  NECESSARY  TO  ASSURE  ADEQUATE  SURFACE 
PROTECTION  FOR  THE  MATERIALS  USED  IN  THE  ARMY  VZ- 
II  AIRPLANES  (MODEL  l R3 )  •  tu) 


(U) 

(U) 
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L0C*HEED-g£URG1  A’!CO  MaR^ETTa 
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XV-AA  VIOL  RESEARCH  AIRCRAFT  PROGRAM* 


DESCRIPTIVE  NUTEJ  ISUHHaRY  REPT.,  30  JUN  61-30  SEP  65. 

MAY  66  123P  NICHOLSON.  ROBERT  JLOWRY, 

RANDALL  5.  5  j| 

CONTRACT:  OA-HH-177-TC-773#DA-HH-I77-AMC-l^CT) 

PROj:  0A-1F13I2Q1DI6U, 

MONITOR;  UsAAVLAbS  TH-66-MS 

UNCuASSIFiEO  REPORT 

supplementary  NOTt: 

DESCRIPTORS;  (*VcRTICAL  TAKE-OFF  PLANES,  *THRUsT 
AUGMENTATION),  RESEARCH  PLANES,  FLIGHT  TESTING, 

JETS,  EJECTION,  LIFT,  FLIGHT  CONTROL  SYSTEMS, 
feasibility  studies,  exhaust  gases,  propulsion  iu» 

identifiers;  v-h  aircraft  IU> 

a  PROGRAM  Was  conducted  to  DETERMINE  the 
FEASIBILITY  of  THl  AUGMENTED  jet  EJECTOR  CONCEPT  for 
ATTAINING  a  VTOL  CAPABILITY  FOR  AIRCRAFT,  DURING 

THE  Flight  test  program,  the  actual  vertical  thrust 
realized  II as  only  AttOuT  93  PERCENT  OF  THAT  PREDICTED* 
AND  CONSEQUENTLY  THE  AIRCRAFT,  THE  XV-RA,  HaD  A 
MARGINAL  LIFT  CAPABILITY.  THIS  MARGINAL  LIFT 
CAPABILITY  SEVERELY  LIMITED  THE  CAPABILITY  TO  CONDUCT 
QUAiiTlTATiVt  DATA  GATHERING  DURING  THt  FLIGHT  TEST 
PROGRAM,  the  REPORT  PRESENTS  THE  limited 
QUANTITATIVE  RESULTS  OBTAINED  AND  A  BRIEF  SuMMARY  OF 
THE  AIRCRAFT  DESIGN,  SYSTEMS,  FLIGHT  TEST  PROGRAM, 

VTOL  LIFT  IMPROVEMENT  PrOgRAM,  aND  SMaLL-SCALe  AND 
FULL-SCALE  WIND  TuN.-JEL  PROGRAMS,  THE  FEASIBILITY 
OF  THE  AUGMtNTED  JET  EJECTOR  CONCEPT  WAS 
DEMONSTRATED?  H  u  W  E  V  £  R  ,  THJS  CONCEPT  Is  NOT  CONSIDERED 
TO  BE  COMPETITIVE  WITH  OTHER  CONCEPTS  FOR  ATTAINING  A 
VTOL  CAPABILITY,  (AUTHOR)  <U) 
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DEPT 

x-353-sa  propulsion  system  flightaokthiness  test 
report,  volume  u.  <u) 

UAN  63  IRuP 

CONTRACTS  DA-RH-I77-TC-715, 

UNCLASSIFIED  REPORT 

supplementary  note:  rept.  on  vz-n  lift  fan  flight 

RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AD-63R  9b0. 


DESCRIPTORS;  ( •PROPULSION,  *VERTICAL  TAKE-OFF 
PLANES),  FLIGHT  TESTING*  RESEARCH  PLANeS,  TURBOJET 
ENGINES,  DUCTED  FANS,  VALVES,  QUALITY  cONTkQL, 
DEFECTS(MATERIALS)  !U) 

IDENTIFIERS;  V-5.  aircraft,  X3S3-SB  ENGINES  <U> 

THIS  VOLUME  OF  THE  FWT  REPORT  PRESENTS 
PHOTOGRAPHS  WITH  A  BRIEF  IDENTIFICATION  OF  hArDAArE 
CONDITIUN  AND  DISCREPANCIES  FOUND  AFTER  COMPLETION  0? 
TESTS  DESCRIBED  IN  SPECIFICATIONS  NUMBER  llH  aNO 

115.  certificates  of  inspection  are  included, 
clearance  CHECKS  were  identical  with  ORIGINAL 

ASSEMbLY  VALUES.  (AUTHOR)  IU) 
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AIRPLANE  DETAIL  SPECIFICATION. 


APR 

REPT.  NO, 

contract: 


63  I70P 

SPECIFICAT10N-I18A, 
UA-R9-I 77-TC-7I5, 


UNCLASSIFIEu  report 


(U) 


SUPPLEMENTARY  NOTE 
RESEARCH  AIRCRAFT 


J  KEPT.  ON  XV-5A  LIFT  FAN  FLIGHT 
PROGRAM.  SEE  ALSO  AD-63H  9H3. 


DESCRIPTORS;  ( *VcRT ICAL  TAKE-OFF  PLANES. 
SPECIFICATIONS),  DESIGN,  DUCTED  FANS,  LIFT. 

turbojet  engines,  research  planes,  propulsion 

IDENTIFIERS;  V-S  AIRCRAFT,  X353-SB  ENGINES 


CU) 

(U) 


THIS  SPECIFICATION  COVERS  A  MID-WING,  LIFT-FAN 
POWERED  RtStARCh  AIRCRAFT.  IT  SHALL  BE  PRQPELlED 
BY  TWO  G.  £•  X3B3-5B  PROPULSION  SYSTEMS.  IT 
SHALL  BE  CAPABLE  OF  VTOl  AND  STOL  IN  THE  FAN- 
SUPPORTEO  FLIGHT  MOUE.  THE  AIRCRAFT  SHALL  BE 
CAPABLE  Oh  CONVENTIONAL  wing-suppqrteu  Flight  at  high 
SUBSONIC  SPEEDS.  THE  AIRCRAFT  SHALL  ALSO  be  CaPABU 
OF  TRANSITION  FROM  ZERO  HORIZONTAL  SPEED  TO  HIGH 

ANU  ReTURN  ThRQU6H  transition  TO 
HOVERING  flight,  IT  SHALL  BE  CAPABLE  OF 

cnpin2I1.-SNJ,L  TAKe“0FF  an0  landing,  during  wing- 
icPUT?|Tt!  *UI<5HT’  conventional  control  SURFACES  Shale 

?h.l|T I«Z£?rn0UHlN6  F*N  SuPP0RT£U  flight,  CONTROL 
SHALL  BE  ACCOMPLISHED  THROUGH  MODULATION  OF  ThE 
ARFLOW  through  the  FANS.  (AUTHOR)  (u) 
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CORNELL  AERONAUTICAL  LAB  jNC  BUFFALO  N  Y 

DEVELOPMENT  OF  A  METHOD  FOR  PREDICTING  THE 
PERFORMANCE  AND  STRESSES  OF  VTOL-TYPE  PROPELLERS.  (U) 

descriptive  note;  TECHNICAL  rept. 

UUN  66  1 26P  TRENKA,  ANDREW  R*  { 

REPT*  NO,  CAL-BB-IRR6-S-1 » 

CONTRACT*.  DA-HH-177-AMC-75*T)  , 
task:  ID121RU1A1H2, 

MONITOR;  USAAVLABS  TR-66-26 

unclassified  report 
supplementary  NOTt: 

DESCRIPTORS;  ( *VtRT l CAL  TAKE-OFF  PLANES, 

PERFORMANCE  (ENGINEER  l  NGH  , 

(•PROPELLErS(AERIAL) .  STRESSES),  <*WINgS, 

AERODYNAMIC  CHARACTERISTICS),  (*NACELLES, 

aerodynamic  characteristics),  propeller  blades, 
tests,  aeroelastuity,  thrust,  aerodynamic 

LOAOING,  MATHEMATICAL  PREDICTION  (D) 

the  report  PRESENTS  A  THEORETICAL  METHOD  rtHlCH 
allows  The  PREDICTION  of  PERFORMANCE  and  stress 
CHARACTERISTICS  OF  A  SINGLE  VTOL-TYPE  OF  PROPELLER- 
wing-nacelle  combination  operating  in  various  flight 
conditions  from  hovering  through  transition  ano  uto 
a/.:al  fuc,ht»  the  method  includes  m  the 
effects  of  a  distorted  WAKE,  I*  E*,  the  effects  of 
contractiuN  and  Raoul  and  axial  velocity  variations* 

12)  THE  EFFtCTS  OF  HOVERING  CLOSE  TO  THE  gRoUnDI 
(3)  THE  INTERFERENCE  EFFECTS  FROM  A  NACELLE  AND 
WING  buried  IN  the  propeller  slipstream,  also 
presented  are  experimental  thrust  and  torque  data. 

HOWEVER,  kjECAUSt  OF  THE  INSUFFICIENT  ACCURACY  OF 
THE  EXPERIMENTAL  DATA  COLLECTED,  NO  DEFINITE 
evaluation  of  the  model  is  made,  (author)  (U) 
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UNCLASS'FIEu  report 


supplementary  note:  kept  on  xv-sa  lift  Fan.  flight 
RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  ad-635  695. 


<U) 


DESCRIPTORS 

analysis. 

IDENTIFIERS 


s  (‘Vertical  take-off  planes,  weight). 
RESEARCH  planes.  DESIGN.  DUCTED  FANS 
s  V- 5  AIRCRAFT 


(U) 

(U) 


INCI<E»SE0  THE  DESIGN  AND 

MANUFACTURING  OF  THE  XV-5A.  IN  SPITE  OF  TmE  ClOSF 
SURVEILLANCE  and  CAREFUL  CONSIDERATION  Of  The 

thf  ^fAc  F?°GKaM  OBJECTIVES  AND  THE  BEST  WaY  TO  mEEt 

rE,',£Eo  F  THt  ARMY*  ™6  overweight  estimate  1 

OF  J3S  POUNDS  BECOMES  SECONDARY  WHEN  THE  ADDITIONAL 
SVSTEN  LIFT  (1000  PDUnDSI  Is  CONSIDER^  J?°,T,°NAL 
REDUCED  LOAD  FACTOR  3.72  RATHER  THAN  R.O,  THE 
ENDURANCE  TImeSUNdER  VTOL  CONDITIONS  ARE  PREDiCTE") 

UU?H0N*;  ACC0RD<HCE  »‘TH  ™E  SFEC?F?c;TION!tD,CTEO 
* >f'  <  U ) 
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CO  CINCINNATI  OHIO  ADVANCED  eNGJ.JE  AND 


PRIMARY  FLIGHT 
ANALYSIS. 


CONTROL  SYSTtMS  STRUCTURAL 


( U  > 


JAN  6h  3SP 
REPT.  NO.  iHU,  | 

CONTRACT :  DA-HH-i 77-TC-715, 


UNCLASSIFIED  report 


supplementary  note;  kept  on  xv-sa  lift  fan 

FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEt  ALSO  AD- 
636  263  • 

DESCRIPTORS:  <*VfcRTICAL  TAKE-OFF  PLANES. 

control  systems),  structural  properties. 

TESTS,  MATHEMATICAL  ANALYSIS,  STRUCTURES 
FANS 

IOENTIFIERS;  V-S  AIRCRAFT 

THE  STRUCTURAL  ANALYSIS  OF  MODEL  XV-SA 
PRIMARY  FLIGHT  CONTROL  SYSTEMS  IS  PRESENTED  In  THIS 
REPORT.  The  primary  flight  control  systems  CONSIST 
OF  CONVENTIONAL  STICK  AND  RUDDER  PEDALS  MECHANICALLY 
CONNECTED  TO  RUDDER,  ELEVATOR,  AND  TO  SERVO 
ACTUATORS,  WHICH  CONTROL  THE  AILERONS,  WInG-FaN  EXIT 
LOUVERS  AND  NOSt-FAN  THRUST  MODULATOR.  THE 
STRUCTURAL  ANALYSIS  IS  PRIMARILY  INTENDED  To  PROVIDE 
LOAD  INFORMATION  FOR  THE  MAJOR  COMPONtNTS.  THE 
CONVENTIONAL  FLIGHT  CONTROL  SYSTEMS  Wt^E 
SATISFACTORILY  TESTED  IN  THE  AIRPLANE  BY  APPLYING 
LIMIT  LOAD  TO  THE  COCKPIT  CONTROLS  AND  REACTING  THE 

LOAD  dY  Lucking  the  surfaces,  the  wing-fan  louver 

AND  NOSE-FAN  MODULATOR- ACTUATING  MECHANISM5  WER£ 
SATISFACTORILY  PROOF  TESTED  On  THE  SIMULATOR. 
(AUTHOR) 


•FLIGhT 

analysis, 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  ANO 
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GROUND  RESONANCE  TEST  PLAN.  (U) 

SEP  63  6 1 P 

REPT.  NO.  l  26  | 

CONTRACT*.  DA-^-WT-TC-TlS, 

unclassified  REPORT 

supplementary  note:  kept,  on  xy-sa  lift  fan  flight 

RESEARCH  AIRCRAFT  PROGRAM,  SEE  ALSO  AD-636  57H. 


DESCRIPTORS:  <*VtRTICAL  take-off  planes,  VIBRATION), 
TESTS,  RESONANCE,  TEST  METHODS,  RESEARCH 

PLANES  (u, 

IDENTIFIERS;  V-S  AIRCRAFT  (U) 

This  REPORT  DESCRIBES  THE  DETAILED  PLAN  FOR 
DETERMINING  THE  EXPERIMENTAL  VIBRATION 
CHARACTERISTICS  OF  THE  U.S.  ARMY  MODEL  XV-SA 
lift-fan  flight  RESEARCH  AIRPLANE.  (U) 
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general  electric  co  Cincinnati  ohio  advanced  engine  and 
TECHNOLOGY  DEPT 

STRUCTURAL  ANALYSIS  OF  WING  SECONDARY 

COMPONENTS.  (u, 

DEC  63  96P 

REPf.  NO.  136, 

CONTRACT:  DA-RH-l 77-TC-715, 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  rept.  on  Xv-SA  lift  FAN  flight 
RESEARCH  AIRCRAFT  PROGRAM,  SEE  ALSO  AD-635  695, 


descriptors-  <• vert i cal  take-off  planes,  structural 

PROPERTIES),  (  •  W  I  N  ij  S  ,  VERTICAL  TaKE-OFF  PLANES), 

research  planes,  structural  parts,  ducted  fans, 

OILERONS,  flaps,  trailing  edge  ,  DOORS 
IDENTIFIERS;  V-5  AIRCRAFT 

STRUCTURAL  ANALYSIS  OF  THC  FLAP,  AILERON,  WIN& 

fan  closure  doors,  ring  trailing  edge,  and  wing 

FITTINGS  FOR  THt  U.S.  ARMY  XV-5A  LIFT  FAN 
RESEARCH  AIRCRAFT  ARE  PRESENTED  IN  THIS  REPORT. 

for  Each  component,  a  summary  type  analysis  is 
presented  PRIMARILY  with  the  intent  of  giving 

STRUCTURAL  CONFIGURATION,  final  CRITICAL  LOADING,  anD 
ASSUMPTIONS  HADt.  STRUCTURAL  PROOF  TESTS  WtR£ 

conducted  satisfactorily  on  the  basic  wing,  the  fan 

DOORS,  FAN  FITTINGS,  FL*^  a,N0  AILERON.  (AUThOr)  IU) 
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HUGHES  TOOL  CO  CUlVER  CITY  CALlF  AIRCRAFT  DIV 

XV-9A  HOT  CYCLE  RESEARCH  AIRCRAFT  PROGRAM,  < U > 

DESCRIPTIVE  NOTE:  SUMMARY  REPT,  29  SEP  62-lS  MAR  65. 

JUN  66  7BP  COHAN,  S,  {HI  RSH »M,  B«  } 

REPT*  NO.  HTC-AD-65-27, 

CONTRACT:  DA-MM-177-AMC-877  IT)  , 

TASK!  IMI219UI0HRU3, 

MONITOR;  USAAVLABS  TR-66-IU 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  {*vertical  take-off  planes,  rotary 
rings),  research  Planes*  propulsion,  gas 
generating  systems,  design,  captive  tests,  flight 
testing  (U) 

IDENTIFIERS:  V-9  aircraft,  hot  cycle  PROPULSION 
SYSTEMS, YT-6H  GAS  GENERATOR  ( U ) 

THE  report  summarizes  a  research  PROGRAM  COVERING 
the  design,  fabrication,  and  test  of  the  ?V-9a 

hot  CYCLE  RESEARCH  AIRCRAFT.  DISCUSSION  OF 
The  PROGRAM  is  dROKEN  into  five  MAJOR  areas: 
design  and  FABRICATION,  ENGINE  and  whirl  TESTS, 
COMPONENT  TESTING,  GROUND  TESTS,  AND  FLIGHT  TeSTS, 
during  the  program,  CONDUCTED  FROM  29  SEPTEMBER 
1962  THROUGH  IS  MARCH  1965,  THE  FLIGHT  FEASIBILITY 
OF  THE  HOT  CYCLE  ROTOR  WAS  SUCCESSFULLY 
VALIDATED.  (AUTHOR)  (U) 
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CONTRACT!  0A-HR-I77-TC-715, 

unclassified  report 

supplementary  note:  kept,  on  xv-s  lift  fan  flight 
research  aircraft  program. 

DESCRIPTORS;  (^VERTICAL  TAKE-OFF  PLANES.  *FLIGhT 
'i i mula tors j  ,  "(*research  planes,  vertical  take-off 

PLANES),  ANALYSIS,  TESTS,  LIFT  <U> 

IDENTIFIERS;  V-S  AIRCRAFT  <U> 

A  COMPREHENSIVE  DOCUMENTATION  OF  THE  FLIGHT 
SIMULATOR  STUDY  IS  GIVEN.  SIMULATOR  INVESTIGATIONS 
Of  HUH  SPEED  CONVENTIONAL  FLIGHT  ARE  DESCRIBeO. 

The  CONSTRUCTION  OF  The  XV-5A  FLIGHT  SIMULATOR 
FROM  INITIAL  DEVELOPMENT  OF  MgTHQOS  FUR  INCORPORATION 
OF  THE  AIRCRAFT  AERO-pROPULSION  CHARACTERISTICS  INTO 
THE  ANALOG  COMPUTER  TO  FINAL  CHECKOUT  OF  THE 
completed  hydraulic  AND  CONTROLS  SIMULATOR  IS  GIVEN. * U ) 
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REPT.  NO.  J 5 7-V0L?2  , 
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unclassified  REPORT 

supplementary  note:  kept,  on  xv-s  LIFT  fan  FLIGHT 
RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AD-639  229. 


DESCRIPTORS;  («VEKTICAL  TAKE-OFF  PLANES, 

SIMULATION),  (^RESEARCH  PLANES,  VERTICAL  TaKE-OFT 
PLANES),  FLIGHT  SIMULATORS,  FLIGHT  TESTING, 

ANALYSIS,  STABILITY.  HOVERING,  LIFT 
IDENTIFIERS;  V-S  AIRCRAFT 

STAS  I L I  TV  AUGMENTATION  ISA)  SYSTEM  GAINS  WERE 
OPTIMIZED  BY  PROtEO  FLIGHT  SIMULATOR  EVALUATION  OF 
HOVERING  UNDER  GUSTY  w  I ND  CONDITIONS.  WHILE 
OPERATION  OF  THE  SA  SYSTEM  POSES  NO  PROBLEMS  DURING 
TRANSITION,  STABILITY  AUGMENTATION  15  UNNECESSARY 
ABOVE  HU  KNOTS  IAS.  FOR  THE  2,500  FT.  HOT  DAY 
CONDITIONS  SIMULATED,  THE  RAPIDITY  WITH  WHICH  A 
CONSTANT  ALTITUDE  TRANSITION  FROM  HOVERING  COULD  bE 
ACCOMPLISHED  WAS  LIMITED  BY  POWER  AVAILABLE  AND,  AT 
tHE  MORE  APT  C.G.  LOCATIONS  WHEN  USING  A  NOSE  FAN 

thrust  reversal  capability  of  3ds,  by  longitudinal 

TRIM  CAPABILITY,  an  AUTOMATIC  HORIZONTAL  TRIM 
FEATURE  Has  been  selected  for  transition  which 
PROGRAMS  THt  TAIL  TO  THE  FUtL  20  UEGRtE  INCIDENCE 

limit  at  all  louver  vector  angles  of  ho  degrees  or 
less,  conversion  between  conventional  and  fan 
flight  MODES  IS  ACCOMPLISHED  BY  TIMED  sequencing  of 
The  wing  fan  door  OPENING  ano  horizontal  tail 

INCIDENCE  CHANGt  AS  A  FUNCTION  OF  DIVERTER  VAlVE 

motion.  Failure  studies  have  shown  that 
uncummanded  tail  motion  could  result  in  a  dangerous 

FLIGHT  CONDITION.  (AUTHOR)  <U) 
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phase'  i  flight  test  results,  volume  i.  <u> 
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unclassified  report 

supplementary  note:  hept.  ON  XV-5A  lift  fan  flight 

RESEARCH  AIRCRAFT  PROGRAM, 

DESCRIPTORS:  <*VERTICAl  TAKE-OFF  planes,  flight 

testing),  (^RESEARCH  planes,  flight  TESTING), 
hovering,  LIFT,  ducted  fans,  feasibility  STUDIES, 
TAKE-OFF,  PROPULSION  *U) 

identifiers;  V-S  AIRCRAFT  <U) 

THE  U.s.  ARMY  Xv-SA  SATISFACTORILY  COMPLETED 
AN  EXTENSIVE  FLIGHT  TEST  PROGRAM  CONSISTING  Of 

investigations  uF  the  hovering,  transition  and 
CONVENTIONAL  flight  REGIMES,  a  total  of  hs  flight 
hours  were  ACCOMPLISHED  DURING  WHICH  S3  VERTICAL 
TAKE-OFFS,  72  CONVENTIONAL  TAKE-OFFS,  17  FAN  fUGHT 
Mode  take-opfs  aT  FORWARD  SPEED,  AND  CONVERSIONS 
between  fan  and  conventional  flight  modes  were 
performed,  original  flight  test  objectives  were 

SYSTEMATICALLY  ACCOMPLISHED  IN  SUCCESSFULLY 
DEMONSTRATING  the  feasibility  Of  THE  LIFT  FAN  CONCEPT 
OF  FLIGHT.  (AUTHOR) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  REpT.  ON  Xv-S  LIFT  FAN  FLIGHT 
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DESCRIPTORS;  (•VERTICAL  take-off  planes.  FLIGHT 
TESTING).  (‘RESEARCH  PLANES.  FLIGHT  TESTING). 

LIFT.  DUCTED  FANS,  STABILITY,  THERMODYNAMICS, 

AIRCRAFT  EQUIPMENT,  PROPULSION,  landing  gear, 
LOADING(MECHANICS)  (U) 

identifiers:  v-s  aircraft  (u> 

CONTENTS;  CONVENTIONAL  FLIGHT  TEST  RESULTS 
(PERFORMANCE,  STABILITY  AND  CONTROL. 

THERMODYNAMICS) 5  AIRCRAFT  SYSTEMS  (HYDRAULIC, 
ELECTRICAL,  PROPULSION  SYSTEM  HISTORY,  XV-5a 

landing  gear,  airspeed  system; j  structures  and 

LOADS.  lu> 
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unclassified 
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unclassified  report 
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DESCRIPTORS;  (^VERTICAL  TAKE-OFF  PLANES,  FLIGHT 
TESTING),  (^RESEARCH  PLANES,  FLIGHT  TESTING), 
graphics,  lift,.  DUCTED  FANS,  STABILITY,  FLIGHT 
control  systems 

IDENTIFIERS;  V-S  AIRCRAFT 

THE  VOLUME  CONSISTS  OF  APPENDIX  FIGURES 
EXCLUSIVELY*  *U) 
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REPT.  NO.  J51, 
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UNCLASSIFIED  report- 

supplementary  note:  REpT.  on  XV-5A  lift  fan  flight 
RESEARCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS;  {*V£RT >CAL  TAKE-OFF  PLANES,  STABILITY) , 
(•RESEARCH  PLANE::,  VERTICAL  ThKE-OFF  PLANES), 

DYNAMICS,  cIF'T,  DUCTED  FANS.  AERODYNAMIC 
CHARACTERISTICS  (U) 

IDENTIFIERS;  V-b  MRCRaFT  (U) 

the  report  presents  the  dynamic  stability 
CHARACTERISTICS  OF  THE  U.S.  ARMY  XV-5A  LIFT  F*N 
RESEARCH  AIRCRAFT  BASED  ON  THEORETICAL  AND  uMPt^’CAL 
ESTIMATES  OF  DYNAMIC  STABILITY  DERIVATIVES  aND  SIaTjC 
AERODYNAMIC  CHARACTERISTICS  DERIVED  FROM  SCALE  MOoEL 
WIND  TUNNEL  TESTS.  EXCEPT  FOR  A  PRESENTATION  OF 
THE  LIFT  FAN  NATURAL  DAMPING  CONTRIBUTIONS  TO  FLIGHT 
IN  THE  LIFT  FAN  MODE,  THE  REPORT  IS  RtSTRIC'mD  TO 
ANALYSIS  OF  CONVENTIONAL  FLIGHT  CHARACTERISTICS' 

investigation  shows  that  the  dynamic  stability 

CHARACTERISTICS  of  the  aircraft  are  S/Vt!SFACTORY  for 
THE  RESEARCH  OBJECTIVES  WITHIN  THE  EXAMINED  FLIGHT 
ENVELOPE.  (AUTHOR.)  <U) 
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unclassified  report 

supplementary  note:  rept.  on  xv-sa  lift  fan  flight 

RESEARCH  AIRCRAFT  PROGRAM* 

DESCRIPTORS}  <*VERTICAl  take-off  planes,  aerodynamic 
CHARACTERISTICS),  ^RESEARCH  PLANES,  VERTICAL  TAKE¬ 
OFF  PLANES),  flight  control  systems,  statics, 

STABILITY,  MUPEL  tests,  wind  tunnel  models, 

ducted  fans,  hovering,  lift  <u) 

IDENTIFIERS;  V-5  AIRCRAFT  (U) 

THE  XV-SA  IS  a  IrtO-ENGlNE,  TWQ-PLACE  V/STOL 
RESEARCH  AIRCRAFT  with  A  OESIGN  GROSS  WEIGHT  OF  920u 
POUNOS  AND  AN  ASPECT  RATIO  3.H2  WING  OF  260  SQUARE 
FEET.  IN  CONVENTIONAL  FLIGHT  MODE  THE  AIRCRAFT  HAS 
A  POWER-OFF  FLAPS-DOWN  STALL  SPEED  OF  09  KNOTS  AND  a 
DESIGN  MAXIMUM  SPEED  OF  HSU  KNOTS.  IN  Fan  FLIGHT 
MODE  THE  AIRCRAFT  CAN  SUSTAIN  FLIGHT  AT  ANY  SPEED 
FROM  HOVERING  TO  SPEEDS  IN  EXCESS  OF  CONVENTIONAL 
STALL  SPEED*  THE  REPORT  REPRESENTS  AN  ESTIMATE  THE 
XV-SA  aerodynamic  characteristics,  BASED  ON 
theoretical  and  ehpirical  considerations,  including 

THE  RESULTS  of  *120  HOURS  OF  WIND  TUNNEL  TESTS  OF  1/8 

and  i/6  scale  models,  in  the  fan  flight  mode,  the 
aircraft  is  ESTIMATED  to  be  statically  UNSTABLE  in 
PITCH  WITH  The  MOST  AFT  CG  AT  LOW  SPEfeOS  BELOW 
APPROXIMATELY  7U  KNOTS  BUT  WITH  AN  INCREASING 
STABILITY  WITH  SPEEu  TO  THE  CONVERSION  SPEED  WHERE 

THE  stability  level- corresponds  TO  that  FPf< 

CONVENTIONAL  FLIGHT.  THE  AIRCRAFT  POSSESSES 
POSITIVE  LATERAL  ANU  DIRECTIONAL  STATIC  STABILITY 
WITH  SIDESLIP  AT  ALL  FORWARD  SPEEDS  IN  FAN-POwEREQ 
FLIGHT  AND  THE  EFFECTIVENESS  OF  THE  CONVENTIONAL 

flight  control  system  is  shown  to  be  unaffected  by 

fan  OPERATION.  THE  EXIT  LOUVER  CONTROL  SYSTEM  IS 
CAPABLE  Op  PROVIDING  THE  REUU  J  RED  PROPULSIVE  FORCE 
FOR  ACCELERATION  OF  THE  AIRPLANE  FROM  A  MIN  l  M(jM  OF  1° 

KNOTS  REARWARO  TO  CONVERSION  SPEED  AND  PROVIDES  A 
THRUST  ATTENUATION  OF  UP  TO  228  FOR  HOVERING  LIFT 
CONTROL*  (AUTHOR)  <U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  AND 

technology  dept 

FUSELAGE  STRUCTURAL  ANALYSIS.  VOLUME  IV.  ENGINE 
INLET,  THRUST  SPOILER,  PITCH  FAN  LOUVERS.  (U) 

MAR  65  HHP 
REPT.'  NO.  HR, 

CONTRACT:  OA-RR-i77-TC-7ISj 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE 5  REPT.  ON  XV-bA  LIFT  FAn  FLIGHT 
RESEARCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS;  ^VERTICAL  TAKE-OFF  PLANES*  FUSELAGES)* 
(•RESEARCH  PLANES*  FUSELAGES)*  (*FUSELaGES* 

STRUCTURAL  PROPERTIES),  AIRCRAFT  ENGINE  DUCTS, 

SPOILERS*  DUCTEO  FANS,  THRUST,  P I TCH ( HOT  I  ON )  , 

ANALYSIS  <U) 

IDENTIFIERS;  V-5  AIRCRAFT  IU> 

THE  STRUCTURAL  ANALYSES  OF  THE  ENGINE  AIR  InLET, 

the  thrust  spoiler  installation,  and  the  pitch  fan 

LOUVER  INSTALLATION  Op  THE  U.  S.  ARMY  XV-bA 

lift  RESEARCH  AIRCRAFT  are  PRESENTED.  <U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  ANO 
TECHNOLOGY  DEPT 


FULL-SCALE  WINDTUivNfcL  TEST  PROGRAM. 


IU> 


DEC  63  37P 

REPT.  NU.  1 3S | 

CONTRACT!  DA-H9-177-TC-715, 

UNCLASSIFIED  REPORT 


supplementary  note: 
aircraft  program. 


PT.  ON  XV-5A  LIFT  FAN  RESEARCH 


DESCRIPTORS!  (*VLR-TICAL  TAKE-OFF  PLANES,  FlI6HT 

TESTING!,  (*KESEARCH  planes,  flight  testing),  wind 
tunnels,  AERODYNAMIC  CHARACTERISTICS,  STRUCTURAL 
PROPERTIES,  INSTRUMENTATION, 

PERFORMANCE {ENGINEERING) 

IDENTIFIERS;  V-S  AIRCRAFT 


(U) 

(U) 


THE  REPORT  DESCRIBES  THE  DETAILED  PLANS  FOR  ThS 
FULL-SCALE  WINDTUNNEL  TESTING  OF  THE  U.  S.  ARMY 
XV-5A  LIFT-FAN  RESEARCH  AIRCRAFT*  THE 
TEST  PROGRAM  IS  DESIGNED  TO  INVESTIGATE  THE 
AERODYNAMIC  AND  STRUCTURAL  BEHAVIOR  OF  THE  AIRCRAFT 
OURING  SIMULATED  TRANSITION,  cONVERSluN  AND  LOW  SPEeO 
CONVENTIONAL  FLIGHT.  DETAILED  TEST  SCHEDULES, 

instrumentation  and  data  requirements  and  operational 

LIMITS  are  DESCRIBED  FOR  THE  TESTS  THAT  WILL  BE 
PERFORMED  AT  THE  NASA  -  AMES  RESEARCH  CENTER 
IN  THE  FUlL-SCALE,  90  BY  80  FOOT,  WINuTUNNEL 
FACILITIES*  (AUTHOR)  <U) 
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SeCHN^US^DE^  C0  ClNUNN<I‘  0H|°  ENGINE  AND 

STRUCTURAL  proof  test  program.  (u) 

As  77P 

CONTRACT!  DA"<H«177»TC-715» 


unclassifjeu  REPORT 

SUPPLEMENTARY  NOTfc!  REpT.  ON  XV-bA  LIFT  FAN 
RESEARCH  AIRCRAFT  PROGRAM. 


DESCRIPTORS! 
PROPERTIES) , 
PROPERTIES) , 
IDENTIFIERS; 


( • VfcRT I G AL  TAKE-OFF  PlANEs,  STRUCTURAL 
(•research  planes,  STRUCTURAL 
TEST,  LUADINGIMECHANICS) 

V-S  AIRCRAFT 


(U) 

(U) 


I1iIo?I/Rc6R<"  1S  oes^neo  to  demonstrate 

2  S!RUCTU“«  *no  THE  information 

PRESENTED  will  liE  used  TO  ESTABLISH  DETAIL  TEST 

roNDlSlON^T^6  PARTlCULAR  FLIG"T  AND  LANOING  LOAD 
rV°  Bt  SIrtULATE0  ™RlNG  TEST  HAVE  BEEN 
DERIVED  FROM  STRUCTURAL  ANALYSIS  USINu  THE  CONDITIONS 
SPECIFIED  IN  the  „RPLANE  STRUCTURag  DESIGN 
CRITERIA  and  have  BEEN,  FOUND  CRITICAL.  A 
detailed  listing  OF  ALL  test  data  requirements  is 

GIVEN.  THE  PARTICULAR  LOADS  AND  REACTIONS  TO  bE 
APPLIED  To  THE  AIRFRAME  AND  THE  MAJOR  COMPONENTS  ARE 

ACSO  u,En.  ,Lo„s  ajtm  the  strength  Tests,  soSe 

ADDITIONAL  CONTROL  SYSTEM  TESTS  ARE  TO  BE  PERFORMED 
AND  ARE  ALSU  DESCRIBED.  {AUTHOR,  "  (u, 
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AD-6R0  9HS  j/j  1/3 

PRINCETON  ON  I v  n  J  UEPT  Op  AEROSPACE  AND  MECHaNICaL 
SCIENCES 

AN  ANALYTICAL  STUDY  OF  FACTORS  INFLUENCING  THE 
LONGITUDINAL  STABILITY  OF  TILT-rtlNG  VTOL  AIRCRAFT. 

(U) 

UUL  66  10BP  BEPPO  ,G.  {CURTISS, H.  C*  . 

jr: 

REPT.  NO.  7S6, 

CONTRACT:  DA-***»-J77-AMC-8<T)  . 

PROj:  DA-1PW5901  AIH2 

task:  iPi269oi  AH2-33 

MONITOR:  USAAVLABS  TR-66-&3 

UNCLASSIFIED  report 
SUPPLEMENTARY  NOTt: 

DESCRIPTORS;  (^VERTICAL  TAKE-OFF  PLANES. 

PITCH! MOT  I  ON ) ) .  STABILITY,  ANALYSIS,  TILT 
AINGS,  HOVERING,  TRANSPORT  PLANES  (U) 

IDENTIFIERS;  C- 1 42  AIRCRAFT  (U) 

AN  ANALYTICAL  METHOD  FOR  PREDICT  ING  TnE  STABILITY 

characteristics  of  t ilt-w i ng  vtol  aircraft  in  the 

TRANSITION  SPEED  RANGE  IS  PRESENTED.  SAMPLE 
CALCULATIONS  BASED  ON  AN  ASSUMED  TlLT-WjNG  VToL 
TRANSPORT  CONFIGURATION  of  the  XC-1R2A  CLASS  WITH 

double  slotted  flaps  are  given,  particular 

EMPHASIS  IS  PLACED  ON  THE  SENSITIVITY  Of  THE  RESULTS 
TO  VARIOUS  ASSUMPTIONS  MADE  IN  THE  ANALYSIS.  THE 
CONTRIBUTIONS  OF  THE  VARIOUS  AIRCRAFT  COMPONENTS  AND 
THE  AERODYNAMIC  INTERACTIONS  OF  THE  COMPONENTS  TO  ThE 
STABILITY  DERIVATIVES  ARE  DISCUSSED,  AS  WELL  AS  THE 
CHANGES  IN  The  CHARACTERISTIC  MODES  OF  MOTION  OF  THE 
VEHICLE  That  RESULT  from  VARIATIONS  IN  THt  stability 
DERIVATIVES,  the  trim  conditions  OF  the  vehicle 
ARE  SHOWN  TO  8E  QUITE  SENSITIVE  TO  THE  PREDICTION  OF 
The  flap  CHARACTERISTICS,  a  LIMITED  COMPARISON  of 
THE  CALCULATED  RESULTS  WITH  EXPERIMENTAL  DATA 
OBTAINED  from  A  DYNAMIC  MODEL  OF  The  XC-1H2A, 

WH'ICH  is  SOMEWHAT  DISSIMILAR  FROM  THE  ASSUMED 
CONFIGURATION,  IS  PRESENTED.  THIS  COMPARISON 
INDICATES  THAT  THE  TRENDS  OF  THE  STABILITY 
DERIVATIVES  ARE  CORRECTLY  PREDICTED.  (HE  A&REEMENr 
between  theory  anq  experiment  is  good  in  hovering? 
HOWEVER,  AS  THE  WING  INCIDENCE  IS  REDUCED,  THE 
DIFFERENCE  BETWEEN  THEORY  AND  EXPERIMENT  BECOMES 

quite  large,  (author)  iyj 

78 


UNCLASSIFIED 


/  Z  0  m  0  7 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /Z0M07 

AD-6H1  371  1/1  1/3 

AI«  FORCE  FLIGHT  TEST  CENTER  EDWARDS  aFB  CALlF 

IMPORTANT  vstol  aircraft  STABILITY  oerivatives  in 
hover  ano  transition.  <u) 

DESCRIPTIVE  NOTE!  final  rept., 

OCT  66  27P  RAMPY.J.  H.  J 

REPT.  NO.  FTC-TR-66-29 

unclassified  report 


DESCRIPTORS:  ( *VtRT l CAL  TAKE-OFF  PLANES. 

STABILITY),  (-AERODYNAMIC  CHARACTERISTICS. 

vertical  take-off  planes),  hovering,  flight, 
simulators,  mathematical  analysis,  motion,  test 
facilities  (U) 

TO  DESIGN  BETTER  GROUND  TEST  FACILITIES  AND  To 

specify  handling  qualities  criteria,  the  aerodynamic 
parameters  involved  must  be  identified.  THE  PURPOSE 

of  THE  STUDY  WAS  TO  IOENTIFY  THESE  PARAMETERS  FOR  ThE 

critical  flight  regime  of  hover  through  transition* 
both  analog  and  digital  computers  were  used,  the 

PURPOSE  OF  THE  ANALOG  SIMULATION  WAS  TO  QUAL I T AT  I VELV 
ANALYZE  THE  8EHAVI0H  OF  VSTOL  AIRCRAFT  TO  CONTROL 
INPUTS  AND  IDENTIFY  THE  MOST  IMPORTANT  DERIVATIVES* 

TWO  TYPICAL  VSTUL  AIRCRAFT  WERE  INVESTIGATED* 

THE  METHOD  USED  TO  DETERMINE  THE  IMPORTANT 
DERIVATIVES  WAS  THAT  OF  VARYING  THE  STABILITY 
DERIVATIVES  ABOUT  SOME  BASIC  VALUE.  THE  AMOUNT  OF 

simulator  response  identified  the  most  important 
derivatives,  neat,  the  digital  computer  was  used 

TO  AFFIA  A  MAGNITUDE  T°  THE  RELATIVE  IMPORTANCE  OF 
each  DERIVATIVE.  TO  ESTABLISH  THE  RELATIVE 
IMPORTANCE,  a  SENSITIVITY  FACTOR  was  DERIVED.  THE 

information  necessary  to  calculate  this  factor  was 
obtained  from  a  mathematical  analysis  of  the 
EQUATIONS  OF  MOTION*  THE  IMPORTANT  DERIVATIVE'S  WERE 

identified  for  both  longitudinal  and  lateral- 
DIRECTIONaL  motion.  (AUTHOR)  IU) 
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LTV  AEROSPACE  CUKP  DALLAS  TEX  LTV  VOUgHT  AEkONAUTiCS 

RESEARCH  ON  VTOL  rtA’ER  HOvEr  EFFECTS, 

SEP  66  H6P  MARSH, K.  R.  } 

R£PT»  NO,  2-SSH00/6R-6g90 
CONTRACT?  Node  I 9-66-C0Q95 

UNCLASSIFIED  report 


(*V,;RTICAL  TAKE-OFF  PLANE*,  HQVERlNG), 
(•HOVEkInG,  .WATER),  AMPHIBIAN  PLANES,  TRANSPORT 

Planes,  airplane  mooels»  downwaSh,  MootL  tests. 
PERFORMANCE(ENGINEERING) 

IDENTIFIERS;  C-142  AIRCRAFT 

T£STS  *£RE  MA0E  *JTh  A  f’O^EHEO  mOu£l  OF 
THE  XC-M2A  AIRPLANE  HOVERING  OVER  GROUND  AnD 
OVER  A  WATER  FILLED  TANK*  SIX  COMPONENT 

*£Re  MADe  0F  ThE  F0RceS  aN°  aments 
l  l  ,,!g0£:L,  MEASuREMeNTS  were  made  Of  the 
water  spray  recircUlateo  thru  The  outboard  propeller 

i"sEr“ir?  weke  taken  °*  the  spray  ^tterns 

DEVELOPtO,  I  HE  FORCE  DATA  SHOWED  A  SLIGHT 
REDUCTION  IN  MOyEL  NORMAL  FORCE  WHEN  HOVERING  OVER 
WATER  RATHER  THEN  THE  GROUND.  THERE  WAS 

considerable  Scatter  IN  The  moment  data, 
measurements  OF  spray  being  Recirculated  thru  the 

r T  r r 4 l ^  nSI^S  T°  UE  T0LERAf3LE  EVEN  AT  THE  M0ST 
CRITICAL  CONDITIONS,  WHILE  THERE  WAS  CONSIDERABLE 

LPnR  YTM%tNe^TE°  BY  THE  IT  WAS  BLOWN* A wa  Y 

s?°'ay!  uC?“o«.Li,VINl‘  THS  n0ulL  KELAIlvi:‘-r  Clear  of 
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ARNOLD  ENGINEERING  DEVELOPMENT  CENTER  ARNOLD  aIR  FORCE 
STATION  TENN 

ON  the  relative  IMPORTANCE  OF  THE  LOW  speed  CONTROL 
REQUIREMENT  for  v/stol  aircraft,  tui 

DEC  66  3uP  60LDBERGER, STEPHEN  I 

REPT.  NO*  AEDC-TR-66-205 
CONTRACT:  aF  HQ(6Q0)-120Q 

PROj:  AR0-BB3602 

UNCLASSIFIED  report 

supplementary  note;  prepared  In  cooperation  a i th  aro, 

I NC • t  TULLAHOMA,  TENN. 

DESCRIPTORS;  (•vertical  take-off  planes,  FLIGHT 
SPEEDS!,  UFLIGHT  bPEEoS,  FLIGHT  CONTROL  SYSTEMS), 

SHORT  TAKE-OFF  PLANES,  STABILIZATION  SYSTEMS, 

OESIGN,  AERODYNAMIC  CHARACTERISTICS,  PILOTS 
IDENTIFIERS;  V-5  aircraft 

THE  CLOSED  LOuP  DYNAMIC  RESPONSE  OF  A  V/STOl 
airplane,  pilot,  AND  AUTOSTABILIZATION  system  was 
STUDIED  WITH  the  purpose  of  demonstrating  WHICH 
AlRPLANt  PARAMETERS  ARE  MOST  IMPORTANT  IN  DETERMINING 
THE  AIRPLaNE»S  lO,.  SPEED  FLIGHT  CHARACTERISTICS. 

THE  INFLUENCE  OF  THE  STABILITY  AUGMENTATION  SYSTEM 
WAS  FOUND  TO  BE  SO  GREAT  THAT  THE  OTHER  PARAMETERS 

are  small  by  comparison,  the  most  important 
stability  and  control  parameter  in  low  speed,  V/STOL 
AIRCRAFT  FLIGHT,  THEREFORE;  IS  CONTROL  POwER. 

(AUTHOR)  IU> 
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GENERAL  ELECTK I '  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  AND 
TECHNOLOGY  DEP'. 

PRELIMINARY  SYSTEMS  ANALYSIS  AND  SIMULATION.  <U) 

SEP  63  22SP 
REPT*  NO.  1 27 
£<jN  TRACT:  DA-<<R-177-TC-715 

unclassified  report 

SUPPLEMENTARY  note:  report  ON  XV-5A  LIFT  fan 
FLIGHT  RESEARCH  AIRCRAFT  program,  see  also  ad- 
6HS  999. 

DESCRIPTORS:  (*VtRTICAL  TAKE-OFF  PLANES. 

SIMULATION),  (*RtSEARCH  PLANES,  SIMULATION), 

ANALYSIS,  hovering,  flight,  stabilization 

SYSTEMS,  TESTS 
IDENTIFIERS:  V-5  AIRCRAFT 

THE  ANALOG  :<ORK  PERFORMED  INCLUDED  THE  SIX-DE&REE- 
OF-FREEDOm  HOVEk  SIMULATION:  THE  LONGITUDINAL  three- 
degkee-uf-fkeedum  transition  SIMULATION;  the 
LONGITUDINAL  THREE-DEgREE-OF-FREEDOM  CONVERSION 
SIMULATION,  The  S1X-DEGREE-0F-FREEDUM  PERTURBATION 
CONVENTIONAL  flight  simulation,  and  THE  SIMULATION  of 
gas  generator  control  fur  wing-fan  thkUst. 

SUPPORTING  ANALYSES  INCLUOEO  RQlL-YAW  COUPLINs  and 
STRUCTURAL  FEEDBACK  IN  the  pitch  mode,  further 
work  ACCOMPLISHED  involved  the  stability  AUGMENTATION 
system  SPECIFICATION?  The  development  Of  the  BRIDGE 
CONCEPT  FOR  Roll  and  YAW  LOUVER  CONTROL?  SUPPORT  OF 

various  hardware  tests?  the  generation  of  tm:. 

SPECIFICATION  FuR  THE  PEfLOREZ  POINT  LIGHT  SOURCE 
VISUAL  DISPLAY?  FURNISHING  CONSOLATION  SERVICES 
DURING  THE  DEFLuRfcZ  DISPLAY  INSTALLATION  AND 
TESIING,  AND  OEvElOPING  THE  YAw,  ROLL  AND  PITCH 
DIRECTION  COSINE  RELATIONSHIPS.  (AUTHOR)  <U) 
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technology  dept 
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MAR  6R  21P 
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contract:  oa-rh-i 77-TC-7  is 


unclassified  report 

supplementary  note:  report  on  xv-sa  lift  fan 

FLIGHT  RbStAKCH  AIRCRAFT  PROGRAM. 


DESCRIPTORS;  (*VERlICAL  TAKE-OFF  PLANES,  TESTS). 
(•RESEARCH  PLANES,  TESTS),  HOVERING,  FLIGHT, 
LIFT,  AIRCRAFT  ENGINES,  PROPULSION 
IDENTIFIERS;  V-S  AIRCRAFT 


THE  The  Xv-sa  AIRCRAFT  S/N  2HS06  Was  ground 
TESTED  IN  ALL  AREAS  PERTAINING  TO  HOVER,  FORWaRD  fan. 
SUPPORTED  FLtSHI,  AND  LO»  SPEED  CONVENT IonAepIIsSt 
AND  IS  ACCEPTAOUE  TO  PROCEED  INFO  ACTIVE  FLIGHT 
TESTING.  (AUTHOR) 
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NOSE  LANDING  gear  drop  test  report.  (U) 

MAR  65  23P 

KEPT*  NO.  155 
CONTRACT!  OA-99-177-TC-715 

unclassified  report 

SUPPLEMENTARY  NOTE:  REPORT  ON  XV-5A  LIFT  Fan 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AD- 
695  997. 

DESCRIPTORS;  (♦VERTICAL  TAKE-OFF  PLANES,  LANDING 
GEaRIi  (*RES£ARCh  PLANES,  LANDING  GEAR)*  (•LANDING 
GEAR»  DROP  TESTING),  NOSE  WHEELS,  SHOCK  ABSORBERS, 
LOADING(MECHANICS) 

IDENTIFIERS;  V-5  AIRCRaFT 

the  Results  of  the  tests  demonstrate  satisfactory 

ENERGY  MBSORBTION  CHARACTERISTICS  OF  THE  SHOCK 
ABSORBER.  The  FIRST  Test  CONDITION  RE5ULTS  meets 
the  requirements  of  the  deviation  allowance,  the 
vertical  reaction  exceeds  the  original  requirements 
FOR  APPROXIMATELY  *U5  SECONDS  AT  A  STRUT  STRO«E  OF 
9. IS  INCHES  WITH  A  MAXIMUM  OF  6600  POUNDS.  THe 
SECOND  CONDITION  RESULTS  MEETS  THE  TEST  REQUIREMENTS* 
THE  OFFICIAL  TEST  FOR  CONDITION  THREE  «AS  RUN  WJTh 
AN  ADDITIONAL  2o0  POUNDS  ON  THE  UIG  THAT  WAS 
ANTICIPATED  TO  CORRECT  FOR  FRICTION  In  THE  DRqP 
TOWER  •  THE  RESUlTS  INDICATE,  HOWEVER,  EXCESSIVE 
ENERGY  INPUT,  A  PRJOR  RUN  IS  ALSO  INCLUDED  WITH 
THE  CORRECT  DIG  WEIGHT  AND  «ITH  INSUFFICIENT  ENERGY 
INPUT  TO  SHOW  THE  EFFECT  OF  THE  WEIGHT  CHANGE, 

BOTH  RUNS  AHE  WELL  WITHIN  THE  MAXIMUM  ALLOWABLE 
VERTICAL  REACTION.  (AUTHOR)  (U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  TECHNQu0<»Y 
AND  DEMONSTRATOR  PROGRAMS  DEPT 

flutter  model  test  report.  (uj 

JUN  66  2 1 P 

REPT.  no.  168 
CONTRACT:  DA-R4-177-TC-7I5 

UNCLASSIFIED  REPORT 

SUPPLEMEN  f  ART  NOTt:  REPORT  ON  XV-5A  LIFT  FaN 
FLIGHT  RtSEArtCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS;  ( • VER  T  I  CAL  TAKE-OFF  PLANES*  MODEL 
TESTS  J  ,  (•RESEARCH  PLANES,  MODEL  TESTS)* 

(•FLUTTER,  WlNG-bODY  CONFIGURATIONS),  AILERONS, 

ROTATION,  FREQUENCY,  LIFT,  PROPULSION 
IDENTIFIERS;  V-5  AIRCRAFT 

the  Report  covers  the  wind-tunnel  testing,  in  the 
flutter  Regime  of  a  dynamically  similar  model  of  the 
xv-sa  lift-fan  research  aircraft,  the 
test  was  restricted  entirely  to  an  investigation  of 
the  WING-FUSELAGE  COMBINATION  and  as  such  no 
EMPENNAGE  Was  RtPRESENTED.  TEST  OBJECTIVES  WERE 
SLANTED  TOWARD  VERIFICATION  OF  PREVIOUS  ANALYTICAL 
INVESTIGATIONS  nITH  CLOSE  ATTENTION  PAID  TO 

UNCOVERING  any  transonic  effects  which  might  have 
been  crudely  represented  analytically,  the  tests 
were  COMPLETED  TO  The  point  of  ACHIEVING  A  5  percent 
MaROIN  ON  EQUIVALENT  SPEED  FOR  THE  HIGHEST  AILERON 
ROTATIONAL  FREQUENCY  STUDIED,  APPROXIMATELY  U*9  CPS» 
ONE  actual  case  of  flutter  occurred,  at  m  « 

0.7S  AND  mT  A  DYNAMIC  PRESSURE  (Q)  OF 
APPROXIMATELY  6d0  psf  for  an  aileron  ROTATIONAL 
FREQUENCY  OF  i M . 9  CPS.  A  SECOND  CASE  uF  FlUTTeR 
OCCURRED  AT  M  >  U.7&  AND  A  Q  GREATER  THAN  600  PSF 
F'  Ah  AIuEKON  ROTATIONS  FREQUENCY  OF  16.1  CPSI 
HUw-VER ,  THIS  LaTTER  CASE  OF  FLUTTER  WAS  NOT 
CONSIDERED  VALID  DUE  JO  THE  APPARENT  FATIGUING  OF  An 
AILERON  SPRING  BRACKET,  RESULTING  IN  ESSENTIALLY  A 
FREb-FLDATlNG  SURFACE.  (AUTHOR)  <U) 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE:  REPORT  ON  XV-SA  lift  Fan 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM,  SEE  ALSO  AC¬ 
ER  6  289 . 


R7.SCRIPTORS; 

RELIABILITY) 

PROPULSION, 

IDENTIFIERS; 


(•VERTICAL  TAKE-OFF  PLANES, 

,  (‘RESEARCH  PLANES,  RtL 1 A8 I L I J V }  , 
O I  FT ,  FANS,  STRESSES,  CONTROL 
V-5  AIRCRAFT 


CONTENTS:  XV-5A  RELIABILITY  PROGRAM:  X3S3- 
58  ANO  X37&  PR0PUcS10n5  AIRCRAFT  SUB¬ 
CONTRACTORS  RELIABILITY  program. 
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structural  design  loads.  {UJ 

NAR  64  3 1  VP 

REPT.  NO.  H3 
CONTRACTi  DA-H'i- l  77-TC-7  IS 

UNCLASSIFIED  REPORT 

supplementary  note:  REPORT  on  xv-sa  lift  fan 

aI*c*afT  program.  see  also  Xu- 

descriptors-  , •vertical  take-off  planes, 
LOaDINGIMECHANICS J J ,  (•RESEARCH  planes. 
loading(nechanicsm;  design,  structural  parts. 
MANEUVERABILITY,  aeroelasticity,  lift,  fans. 

PROPULSION  ,  *N5' 

IDENTIFIERS:  V-S  AIRCRAFT  jJJJ 

the  report  shows  THt  methods  of  analysis, 
^ROnJI??r°ruI<aN  L0A°S»  MANEUVERING  T  IME-HIStORIES, 

JtRi5»^;K;cT^‘?T,cS  *N°  *  cunpiution  Of 
R!'^NT  characteristic  loaoinc  oata.  rHE 
analyses  extensively  UTILIZED  X V -5 a  WIND-TUNNfL 

70R1  prJIJa^0  MECHAN,Zt0  OJSITAL  COMPUTER  <iSh 
'  p  4  f  '  FRgM  these  studies,  airframe 

?SI.RkMENTs  WeRE  DEVE«-°*,ea.  progressive 
Parametric  evaluation  of  the  airplane's  inh^rfnt 

CAPABILITIES  THEN  SERVED  TO  CORROBORATE  THE  AiRFsam- 

structural  integrity  OR,  as  for  oSe  JIrtk5lJr 
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main  LANDING  GEAR  DROP  TEST  REPORT. 

MAR  64  2BP 
REPT.  NO.  147 
CONTRACT!  DA-44-1 77-TC-715 

UNCLASSIFIED  REPORT 

SUPPLEMENrARY  NOTE:  REPT.  ON  XV-SA  LIFT  FAN  FLIGHT 
research  aircraft  program,  see  also  ad-646 
281  . 

descriptors;  (♦vertical  take-off  planes,  landing 

GEAR).  (*RESEARCH  PLANES,  LANDING  GEAR).  (♦LaNdING 
gear,  DROP  TESTING) ,  LIFT,  FANS,  PROPULSION, 

EXPERIMENTAL  data,  ShOCK  ABSORBERS  (U) 

identifiers:  v-s  aircraft  <o) 

the'  SHOCK  ABSORbER  PORTION  OF  THE  lSlOLlOU  MAIN 
LANDING  Gear,  BUT  using  a  dummy  cylinder,  was 
TESTED  on  2  AUGUST  1963,  IN  ACCORDANCE  WITH  ThE  H. 

W.  LOUD  TEST  PRdCEDURe  1S10LTP-4,  REVISION 

»A».  THE  REPORT  PRESENTS  THE  SUCCESSFUL  COMPLETION 

OF  the  ESTABLISHED  TEST  RE  UJREMENTS. 

(AUTHOR)  IU> 
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study!760  VIbRation  and  acoustic  environmental 
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OCT  6<*  3 1 P 

REPT.  no.  152 
CONTRACT!  DA-RR-177-TC-715 

unclassified  report 

supplementary  note:  report  on  xv-sa  lift  fan 

fU|0NT^tSE,NCH  aircrafT  pr06Rah. 

descriptors*  (^vertical  take-off  planes. 

AEROELmSTIcITY)  #  (.RESEARCH  PLa-'ES, 

fK?fifcS?5it 1  Kia.?  i  ssr  «?i  •MT  , . 

panels>  Bts,sN  r- 

i  U ) 

the  analysis  indicates  that  The  proposed  wing  skin 
panels  will  not  experience  fatigue  failure  as  a 

"sTHJuR^nES?^1^  £*ClTATl0N  SUST  A  I  MlJS/m 
250  HOUR  DESIGN  LIFE  OF  THE  AIRCRAFT.  The 

VIBRATION  ENVIRONMENT  Of  THE  AIRCRAFT  Vs  fXPEcTed  To 

BE  SIMILAR  TO  THAT  UF  OTHER  JET  AIRCRAFT  OF  C  T° 

comparable  Rated  thrust,  based  on  the  anticipated 

o|Br2rA?RCRArr5  **"*  THt  SNOUT  DtSISN  life 

F  he  AIRCRAFT,  COMPONENTS  That  May  be  SURJErTtn  rn 

significant  oscillatory  load  should  be  investigated 
FOR  FATIGoE  ON  AN  INDIVIDUAL  BASIS  bY  THE  OEsJJ 
GROUP  INVOLVED.  (AUTHOR)  E  °£Sl6N  ,  , 
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X3S^-5B 

and  >X376  DESIGN  SUMMARY  REPORT 

jUl 

65  1 07P 

REPT*  NO. 

161 

contract: 

0A-3R-177-TC-715 

UNCLASSIFIED  report 

SUPPLEMENTARY  note:  REPORT  ON  AV-SA  Llf t  fan 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AD- 
6H 6  26m. 

DESCRIPTORS;  («VERTICAL  TAKE-OFF  PLANES.  FANS), 
(•RESEARCH  PLANES.  FANS).  DESIGN,  LIFT, 

PROPULSION,  COMPATIBILITY,  AERODYNAMIC 
CHARACTERISTICS  (U) 

IDENTIFIERS;  V-S  AIRCRAFT  (U) 

INSTAtLATjON  STUDIES  FOR  COMPATIBILITY  OF  THE 
X353-SB  ANO  <376  PROPULSION  SYSTEMS  TO  THE 
XV-SA  AIRCRAFT  are  described  AS  WELL  AS  The 
AERODYNAMIC  MECHANICAL  design  aspects  of  he  lift  fan 
system.  DISCUSSIONS  are  centered  around  The 
CHANGES  To  The  fans  developed  beyond  CONTRACT  da 

HM-1 77-TC-SttH.  (AUTHOR)  (U) 
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HUGhES  TOOL  CO  CULVER  CITY  CALIF  AIRCkAFT  OIV 

2U-H0UR  F0LU06-0N  FLIGHT  TEST  PROGRAM,  XV-9A  hOT 
CYCLE  RESEARCH  AIRCRAFT.  (U) 

DESCRIPTIVE  NOTE;  SUMMARY  REPT,,  17  MAK-23  OtC  65, 

UEC  66  22UP  P 1 EPER ,  C .  *.  {HIRSH,  N. 
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REPT.  NO.  HTC-AD-66-1 
CONTRACT?  DA-R**-177-AMC-225(T) 
task:  IM131001D1&701 
MONITOR:  USAAVLA6S  TR-66-81 

UNCLASSIFIED  REPORT 


')  • 


DESCRIPTORS;  («RtS£ARCH  PLANES,  FLIGHT  TESTING 

(•vertical  take-off  planes,  flight  testing), 
(•ROTARY  »INGS,  PERFORMANCE(ENGINEERINg) ) , 
PROPULSION,  COOLING,  LOAD  I  NG ( MECrtAN I CS ) , 

NOZZLE  GAS  FLOW,  HELICOPTER  ROTORS,  GAS  GENERATING 
SYSTEMS 
IDENTIFIERS; 

SYSTEMS 


(U) 

ION 

(U) 

DATA  for 

the 

26 

V-9  AIRCRAFT,  HOT  CYCLE 


The  REPORT  SUMMARIZES  additional  technical 
EVALUATION  Uf  hot  cycle  propulsion  system 
I'ERFORMANcE  and  operating  characterisiics. 
tests  were  perfuRmeu  from  30  apkil  through 

AUGUST  1965  AND  INCLUDED  AN  EVALUATION  OF  ThE 
PERFORMANCE,  STRUCTURAL  QUALITIES,  AND  STABILITY  aNd 
CONTROL  OF  I  HE  HOT  CYCLE  ROTOR  AND  PROPULSION 
SYSTEM  IN  GREATER  DEPTH  THAN  THAT  PRACTICAL  DURING 

the  initial  is-houk  flight  test,  the  zu  hours  of 

FLIGHT  TESTING  INVOLVED  EXPANSION  OF  FLIGHT  EnVELOPf, 
and  included  evaluation  of  aircraft  and  rotor  system 

PERFORMANCE;  FLIGHT  LOADS,  COOLING,  AND  FlYINg 
QUALITIES  in  VArtlOUS  FLIGHT  MODES.  A  gROUnD  TEST 
OF  THE  tethered  KOTOR  SYSTEM  was  PERFORMED  at  The 
conclusion  of  flight  testing,  followed  by  a  tearoown 
INSPECTION  of  The  AIRCRAFT.  The  TEARDuWN 
INSPECTION  was  completed  ON  23  OECEMBtR  I965» 

(AUTHOR)  (U) 
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landing  gear  criteria  gkouno  loads  and 

REACTIONS.  (y) 

OCT  63  1B1P 
REPT*  NO.  1 3 1 
CONTRACT:  DA-RR-177-TC-715 

unclassified  REPORT 

SUPPLEMENTARY  NCTt I  REPT.  ON  XV-SA  LIFT  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS;  ('VERTICAL  TAKE-OFF  PLANES,  LANDING 
geaR),  (-Research  planes,  landing  gear), 

( 'LAND  I N»  yEAR,  LOAD  I Ng ( MECH AN l CS  )  )  ,  LANDING 
IMPACT,  AIRCRAFT  UNOINGS,  COMPUTER  PROGRAMS, 
fuselages,  taxiing,  lift,  fans,  propulsion  (u) 

IDENTIFIERS;  v-b  AIRCRAFT  (U) 

THE  MAIN  LANDING  GEAR  IS  PROVIDED  WITH  A  TWO- 
POSITION  FEATURE;  THE  POSITION  FORWARD  FOR 
CONVENTIONAL  LANOING,  AND  THE  POSITION  AFT  FOr 
VERTICAL  LANDING.  CRITERIA  «AS  GENERATED  FOR  BOTH 
CONVENTIONAL  AND  VERTICAL  LANDING.  CALCULATIONS  OF 
GROUNO  LOADS  WERE  BASED  ON  METHODS  IN  MlL-A-BflAZ. 

A  COMPUTER  PROGRAM  HAS  DEVELOPED  WHICH  PROVIDES 
FUSbLAGt  REACTIONS  AND  INTERNAL  MEMBER  LOADS  FOR  ALL 

landing  and  taxiing  conditions,  (author)  (u) 
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OGKAPHV  search  CUNIROL  Nu#  /Z0M07 
/3 

C c  CINCINNATI  OHIO  AOV/;NcEO  ENGINE  AND 
ANALYSIS  REPORT.  <U) 


NOV  oi  1HHP 
REPT.  Nu.  1 3.E 
CONTRACT!  DA-RH-1 77-TC-71S 

unclassified  report 

SUPPLEMENTARY  NOTE!  REpT.  ON  XV-5A  L*’*  F  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM. 

DESCRIPTORS;  ( • VtR  T I  CAL  Ta<E-OFF  PLanES, 

TAILS (AIRCRAFT)  )  ,  (•RESEARCH  planes* 

TA  I  LS( AIRCRAFT)  )  ,  ( • T A  I LS ( A  I RCRAFT ) 

STRESSES),  MATHEMATICAL  ANALYSIS, 

LOADINu(MEcHAMCS)  ,  LIFT,  FANS, 

PROPULSION 

IDENTIFIERS;  V«S  AIRCRAFT 

THIS  REPORT  PRESENTS  THE  STRESS  ANALYSIS  OF  ThE 
MODEL  XV-SA  EMPtNNAGE.  THE  STRUCTURE 
ANALYZED  INCLUDcS  ThE  HORIZONTAL  AND  VERTICAL 
STABILIZERS,  AND  THE  ELEVATOR  AMD  RUDuER.  THE 

analyses,  which  are  intended  to  provide  summary  type 
information,  include  critical  loading  data; 

COMPUTATION  of  INTERNAL  STRESSES  AND  SHEARS,  aND 
brief  DETAILED  ANALYSES  TO  FINO  MARGINS  Of>  SAFETY  OF 
THE  MAJOR  COMPONENTS.  THE  EMPENNAGE  WAS 
SUCCESSFULLY  PROOF  TESTED  TO  LIMIT  LOAD. 

CONUITJONS  F-12  AND  F-I3  WERE  COMBINED  TO 
PRODUCE  ThE  CRITICAL  SYMMETRICAL  CONDITION.  ThE 
CRITICAL  uNSYMMcTRICAL  rolling  moment  of  condition 
AF-6  WAS  APPLIED  DURING  the  FUSELAGE  UNSYMMETr I  CAL 
TEST  CONDITION.  ALL  LOADS  ARE  ULTIMATE  VALUES, 

UNLESS  UThERWISc  STATED.  (AUTHOR)  IU> 
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WIND  TUNNEL  TEST  REPORT,  LIFT  FAN  PUWtREO  SCALE 
MODEL.  (U) 

NOV  63  1  62P 

REPT.  NO.  137 
COWTRACT:  OA-HH-I77-TC-715 

UNCLASSIFIEO  report 

supplementary  note:  rept.  on  xv-sa  lift  fan 

FLIGHT  RESEARCH  AlHCRAFT  PROGRAM. 

DESCRIPTORS;  ( *VtRT  l  CAL  TAkE-OFF  PLANES.  MODEL 
TESTS),  ( *RESE ARCH  PLANES,  MODEL  TESTS). 

AERODYNAMIC  CHARACTERISTICS,  GROUND  EFFECT, 

FLIGHT,  HOVERING,  FANS,  LIFT,  PROPULSION, 

WINGS,  W I  No  TUNNtLS,  STATICS  (U) 

IDENTIFIERS;  V-5  AIRCRAFT  (U) 

DATA  WERE  ObTaInED  TO  DEFINE  THE  STATIC 
CHARACTERISTICS  IN  ANd  OUT  OF  GROUND  tFFECT! 

AERUDYNAMIC  CHARACTERISTICS  in  FORWARD  FLIGHT  FOR  ThE 
TRANSITION,  conversion,  and  LOW  SPEED  CONVENTIONAL 
FLIGHT  MOOES?  and  FLIGHT  CHARACTERISTICS  AT  LOW 
TRANSLATIONAL  SPEEDS  near  HOVERING  in  VERTICAL. 

LATtRAL,  aNU  REAR«ARD  DIRECTIONS.  IN  ADDITION, 

WING  SURFACt  STATIC  PRESSURES  AND  WING  FAN  INlET 
CLOSURE  DOOR  HINGE  MOMENTS  WERE  MEASURED.  THE  DATA 
INDICATE  AN  ADVERSE  GROUND  EFFECT  ON  STATIC  L  1  FT  AT 
HEIGHTS  LESS  THAN  2  WlNG  FAN  DIAMETERS  WITH  A 
REDUCTION  OF  APPROXIMATELY  6ft  AT  1.0  DIAMETER.  A 
CORRESPONDING  REDUCTION  IN  FAN  POWER  AT  CONSTANT  FAN 
RPM  COMPENSATES  FOR  ThE  LIFT  REDUCTION  IF  OPERATION 
AT  CONSTANT  POWER  IS  CONSIDERED.  THE  EFFECTS  OF 
WING  FAN  AND  NOSE  FAN  OPERATION  ARE  DESTABILIZING 
WITH  RESPECT  TO  ANGLE  OF  ATTACK.  NOSE  FAN 

operation  is  slightly  destabilizing  in  yaw.  but  the 
data  INDICATE  positive  LATERAL-DIRECTIONAL  STABILITY 
FOR  THE  Entire  RANGE  OF  THRUST  COEFFICIENT  IN  FAN- 
POWERED  flight,  a  favorable  ground  effect  on  lift 

IS  OBTAINED  WlTh  INCREASING  FORWARD  SPEED  AS  WOULD 
OCCUR  DURING  SHORT  UkE-OFF  OPERATION,  WITH  AN 
INCREASE  OF  APPROXIMATELY  22ft  ABOVE  THE  OUT-OF¬ 
GROUND  EFFECT  LIFT  /|T  A  THRUST  COEFFICIENT  Or  .88b. 

THE  DATA  OBTAINEO  I  GROUND  EFFECT  WERE  UNCORrECTFD 
FOR  Wall  effects  bu  this  correction  is  BELIEVED  TO 
BE  SMALL  compared  W,  TH  THE  LIFT  INCREASE  SHOWN, 
s  AUTHOR )  >  ’  -  95  (U) 
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calculated  INSTALLED  POWER  plant  PERFORMANCE.  (lj) 

SEP  6R  228P 
REPT.  NO.  ISO 
CONTRACT?  0A-HH-I77-TC-71S 

UNCLASSIFIED  REPORT 

supplementary  note:  rept.  on  xv-sa  lift  fan 

FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AO- 
6R7  386. 

DESCRIPTORS:  (‘VERTICAL  TAKE-OFF  Planes.  TUR&OjET 

ENGINES).  (•RESEARCH  PLANES.  TURBOJET  ENGINES), 
(•TURBOJET  ENGlNtS,  PERFORMANCE ( ENG  I NEeR I NG ))  , 

lift,  fans,  propulsion,  thrust,  uRag, 

EXHAUST  GASES,  TlMPERAYURE 

IDENTIFIERS;  V-S  AIRCRAFT  ‘ u  * 

the  report  presents  calculated  installed 
performance  characteristics  for  the  u.  s.  army 

XV-5A  PROPULSION  SYSTEM*  THE  PROPULSION  SYSTEM 
CONSISTS  OF  TWO  GENERaL  ELECTRIC  X3S3-5B 
POWER-PlANTS,  One  G.  E *  X376  PITCH  CONTROL  FAN. 

ANO  ASSOCIATED  DUCTING.  CONTROLS  AND  ACCESSORY 
EQUIPMENT.  INSTALLED  PERFORMANCE  OF  TURBOJET  MODE 
IS  PRESENTED  FOR  AROC  STANDARD  DAY  ANO  ANA 
H21  HOT  DaY  FOR  ONE  AND  TWO  ENGINE  OPtRATJON. 
PERFORMANCE  DATA  INCLUDE  GROSS  THRUST,  PROPULSION 
system  drag,  net  THRUST,  fuel  flow  AND  COOLING  SYSTEM 
DRAG.  A  SEA  LEVtL  STATIC  THRUST  OF  M.V20  POUNDS  IS 
estimated  FUR  AN  aROC  standard  DAY,  FOR 
ANA  *421.  HOT  DAY  CONDITIONS  AT  2.SQU  FEET 

altitude,  static  thkjst  is  r,25u  pounds,  a 
detailed  ANALYSIS  or  j8b  engine  OPERATION  at  near 
idle  CONDITION  ( *47  *  TO  *>Q%  RPM)  SHOWED  THAT 
EXHAUST  GaS  TEMPERATURE  INCREASED  RAPIDLY  WITr 
INCREASING  ENGINE  A I R  INLET  TEMPERATURE  AND  SHAFT 
POKER  EXTRACTION.  THUS,  TO  PRECLUDE  EXCEEDING 
EXHAUST  GaS  temperature  LIMITS,  DUE  TO  reingestion  of 
HOT  ENGINE  EXHAUST  GASES  ANO/OR  VARYING  POWER 

extraction  for  system  checkout,  a  minimum  rpm  of 
702  For  The  J85  engines  IS  RECOMMLNDEu  for  xv- 
sa  fan  mode  operation,  the  ENGINE  AIK  INLET 
sho»s  excellent  performance  throughout  its  rewUIReo 
operating  envelope,  a  minimum  total  pressure 

RECOVERY  oF  98, hi  IS  AVAILABLE  FOR  STATIC  OPERATION, 

•  I  .. 
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ONE-FIFTH  SCALE  INLET  MODEL  WIND  TUNNEL  TEST  REPORT, 
VOLUME  1 •  5U> 

MAR  6b  2*>6P 
REPT.  NO.  1SR-VOL-1 
CONTRACT:  DA-HH-177-TC-71S 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  kept.  on  xv-sa  lift  fan 
flight  research  aircraft  program,  see  also  au- 
6H7  39b* 

DESCRIPTORS:  (‘vertical  take-off  planes,  model 

TESTS),  (‘RESEARCH  PLANES,  MODEL  TESTS).  WIND 
TUNNEL  MODELS,  AIRPLANE  MOoELS,  INSTRUMENTATION, 

tables,  test  equipment,  LIFT,  fans, 

PROPULSION 

IDENTIFIERS;  V-5  AIRCRAFT 

summary  tables,  graphs,  model  description, 
instrumentation,  conditions  tested,  validity  OF  data 

AND  OTHER  INFORMATION  ARE  PRESENTED* 


<U) 

IU) 


UNCLASSIFIED 


/ZOM07 


UNCLASS  I  F  I  EL) 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  Nu.  /ZOrtQ7 
A0-6R7  39i,  1/3 

GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  AuVaNcED  ENGINE  ANO 

technology  oept 
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unclassified  report 

SUPPLEMENTARY  NOTES  KEPT.  ON  Xv-SA  LIP?  FAN 
FLlGnT  RESEARCH  AIRCRAFT  PROGRAM.  S£E  ALSO  AD- 
6‘17  J9*f,  AD-6R9  396. 

descriptors:  (•vertical  take-off  planes.  MootL 

TESTS),  (^RESEARCH  PLANES,  MODEL  TESTS). 

TAbLES,  HIND  TUNNEL  MODELS,  AIRPLANE  MODELS, 

LIFT,  FANS,  PROPULSION,  SUBSONIC 

characteristics 

IDENTIFIERS;  V-S  AIRCRAFT 

tabulated  data  aRe  presented  for  the  lo*  speed 

TESTS  (MACH  Q  to  d.2).  *  U  > 
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CONTRACT:  DA-RM-I77-TC-715 

unclassified  report 

SUPPLEMENTARY  NOTE}  REpT.  ON  AV-SA  LIFT  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO  AD- 
6H7  395. 

DESCRIPTORS:  (^VERTICAL  TAKE-OFF  PLANES.  MODEL 

TESTS),  (^RESEARCH  PLANES,  MODEL  TESTS). 

tables,  wind  tunnel  models,  airplane  models, 

lift,  fans,  propulsion,  subsonic 

characteristics  (u> 

IDENTIFIERS}  V-S  AIRCRAFT  (U) 

tabulated  data  are  presented  FOR  THE  HIGH  speed 

TESTS  (MACH  0.9  TO  U.B5).  <U) 
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unclassified  report 

SUPPLEMENTARY  NOTE!  KEPT.  ON  XybA  LIFT  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROgRaM. 

DESCRIPTORS!  I  *  VERT  I  CAL  TAKE-OfF  PLANES,  FANS), 
(•RESEARCH  PLANES,  FANS),  OFAnS, 

PROPULSION),  TURBOJET  ENGINES,  LIFT, 

operation,  maintenance,  instruction  manuals, 
assembling  IU) 

IDENTIFIERS!  V-5  AIRCRAFT  (U) 

Th£  X3SJ-SB  PROPULSION  SYSTEM  CONSISTS  OF  A 
UbS-SE-b  TURBO JtT  ENGINE  (LESS  AFTERBURNER 
USEO  AS  A  Q AS  GENERATOR,  A  DIVERTER  VALVE  TO  DIRECT 
THE  Gas  Flow,  and  AN  X3S3-5B  LIFT  fan  equipped 
WITH  VECTORABLE  DISCHARGE  LOUvERS.  THE  X376 
PITCH  TRIM  CONTROL  FAN  DERIVES  ITS  POWER  FROM  TURbInE 
DISCHARGE  BLEED  OF  J85-GE-5  TuRoOJET  ENGINES 
(LESS  AFTER-BURNERS)  ,  THE  X37s  IS  A  PARTIAL 
ADMISSION  TIP  TURbINE-ORI VEN  FAN  WHICH  IS  CONNECTED 
To  THE  J85  ENGINES  CHRQUGh  A l rFR AME-PROV  I  DEO 
DUCTING.  THE  FAN  EMPLOYS  TWO  SEPARATE  SCROLLS 
CONTAINING  THE  fURBlME  INLET  NOZZLES!  THIS  FEATURE 
PROVIDES  FOR  ONE-ENGJNE-OoT  OPERATION.  ( u ) 
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STRESS  REPORT,  NO'iE  LANuInG  GeAK  ASSEMBLY.  (U) 

NOV  63  3  UP 

REPT.  NO.  133 
CONTRACT:  DA-SS-177-TC-715 

unclassified  report 

supplementary  note:  rept.  on  xv-ba  lift  fan 
flight  research  aircraft  program. 

descriptors:  (•vertical  take-off  planes,  landing 
gear),  (•research  planes,  landing  geaR), 

(•LANDING  GEAR,  STRESSES),  NOSE  mHEELS, 

MECHANICAL  FASTENERS,  FANS,  lIfT,  PROPULSION  (U) 

identifiers:  v-s  aircraft  iu) 

the  Report  consists  of  data  substantiating  the 

STRUCTURAL  INTEGRITY  OF  The  NOSE  LANDING  GEAR 
ASSEMBLY  AND  THE  TRUNNION  PINs  REQUIRED  FOR 
ATTACHMENT  TO  THE  AIRPLANE,  (U) 


101 


UNCLASSIFIED 


/Z0M07 


unclassified 


DDC  REPORT  a  I 8l I UGN aPH Y  aEARCH  CONTROL  no,  /ZQH07 

AU-651  099  2U/H  l/J 

DaVIO  TaYlOR  MODEL  dASIW  «,aSHjNgTON  D  c  aerodynamics 


wind-tunnel  investigations  of  a  i/2u-scale  powered 

MODEL  OPEN-OCEAN  V/STOL  SEaPLaNE*  (U) 

DESCRIPTIVE  NOTE!  SUMMARY  REPT., 

JAN  67  HyP  THOMAS  .RICHARD  0,  ! 

REPT.  Nq.  DTMd-2181  •  BYRD-AERO- 1 i06 

unclassified  kepskt 


DESCRIPTORS:  (*SEAPLANE5,  MOOEl  tests)  , 

(•VERTICAL  TaKE-OFK  PLANES,  AERODYNAMIC 
CHARACTERISTICS),  CONVERTIBLE  PLANES,  FLIGHT, 

STALLING,  WluG-BODY  CONFIGURATIONS,  CANARD 
CONFIGURATION,  CENTER  OF  GRAVITY,  TIlT  wings, 

UESUN,  HOVERInG  (U) 

cow -speed  wind-tunnel  tests  wgRt  conducted  on  a  \/ 

20-SCaLE  POWERED  mOuEL  OF  A  PROPOSED  OPEN-OCEAN  V/ 

STOL  SEaPcAnE  DESIGN,  HOV&R  AND  TRANSITION  POWER 
REQUIRED  AND  cLIMo  ANo  DESCENT  SPEEDS  AT  VARI0US 

fught  path  angles  were  determined.  The  effect  of 

FULL-SPAN  SPOILERS  UN  WINg  and  CANARD  STALLING 
CHARACTERISTICS  ThROUGH  TRANSITION  ,»AS  BRIEFLY 
INVESTIGATED,  A  COMPARISON  UF  CRUi-SE  PERFORMANCE 
OF  THE  SEAPLANE  AND  A  CONVENTjQnAL  TRANSPORT  OF 
EQUIVALENT  SUE  WAS  MADE*  AFTj-R  CORRECTION  DF  THE 
SEAPLANE  MODEL  CRUISE  LIFT  CURVE  and  drag  POLAR  TO 
full-scale  Reynolds  number,  cruise  performance  of 
the  seaplane  was  found  to  compare  favorably  with  that 

of  the  CONVENTIONAL  MONOPLANE,  IN  The  TRANSITION 
MODE,  the  MODEL  IS  LONGITUDINALLY  UNSTABLE  AT  HIGH 
WIN*  TILTS  AND  DIRECTIONALLY  STABLE  AT  ALE  *VJNG  TILTS 
FOR  The  INITIAL  CENTER-OF-GHAvI TY  LOCATION,  WITH 

the  present  Relationship  of  wjng,  canard,  and  center 
ok  gravity,  the  mudel  cannot  be  trimmed  in  pitch  by 
varying  only  incidence  of  the  canard  with  uniform 
thrust  setting  on  all  engines,  differential 
thrust,  the  mechanism  envisioned  for  hover  control, 
is  necessary  for  pitch  trim  and  control  throughout 
most  of  The  transition  moue,  (Author)  (U) 
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FUSELAGE  STRUCTURAL  analysis.  VULUMt  5.  SHEAR  and 
BENDING.  (U) 

FEa  6H  23', -sP 

REPT.  NO.  lHH-yf',-1 
CONTRACT!  DA-*H  a  77-1 C-7 1 5 

UNCLASSIFIED  report 

supplementary  note:  kept,  on  Xv-bA  lift  fan 
flight  research  aircraft  PROGRAM,  see  also 
VOLUME  2 1  AD-653  56R • 


descriptors;  (♦vertical  take-off  planes, 

FUSELAGES),  (^RESEARCH  PLANES,  FUSELAGES), 

(•FUSELAGES,  STRUCTURAL  PROPERTIES),  SHEAR 
STRESSES,  BENDING,  LIFT,  OUCTEO  FANS,  ANALYSIS, 
LOADING(MECHANICS) ,  TABLES  (U) 

identifiers;  v-s  aircraft  < u ) 


the  final  stress  analysis  of  the  u.  s.  army 

XV-bA  LIFT  FAN  RESEARCH  AIRCRAFT  FORWARD  AND  AFT 

foslLage  sections  is  presented*  the  forward  and 

AFT  SECTIONS  OF  THE  FUSELaGE  aRE  CONVENTIONAL 
AIRlKaFT  semi-monocoque  STRUCTURES,  and  the  center 
SECTION  IS  A  WELDED  TUBULAR  SpACE  TRUSS.  THE 

analysis  uf  the  longitudinal  bending  members  and 

SMNS  OR  ft E d 5  IS  CONTAINED,  ThE  PRIMARY  I NjENT  OF 

the  Report  is  to  provide  a  tabulation  of  internal 
shear  and  BENDING  STRESS  DISTRIBUTIONS  FOR  THE  FINAL 
CRITICAL  loading  CONDITIONS*  critical  margins  of 
safety  of  primary  components  aRe  computed* 
structural  ADEQUACY  .VaS  also  DEMONSTRATED  by  proof 
tests  simulating  THE  CRITICAL  conditions,  all 

LOADS  SHOWN  ARE  ULTIMATE  VALUES.  (AUTHOR)  (U) 
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fuselage  structural  analysis,  volume  i i •  center 
fuselage  and  engine  mounts.  (U) 

F£a  64  436P 

REPT.  NO*  14H-V0L-2 
CONTRACT!  DA-44-j77-fC-715 

unclassified  report 

supplementary  note:  kept,  on  xv-sa  lift  fan 
flight  research  aircraft  program,  see  also 
volume  It  AO-653  563* 

DESCRIPTORS:  (^VERTICAL  TAkE-OfF  planes, 

FUSELAGES),  (^RESEARCH  PLANES,  FUSELAGES), 

(•FUSELAGES,  STRUCTURAL  PROPERt^S),  ( »ENGl NE 
MOUNTS,  STRUCTURAL  PROPERTIES),  AIRCRAFT  ENGINES, 

analysis,  lift,  ducteo  fans,  propulsion, 

SUPPORTS,  LOADING(MECHANICS) ,  ENGINE 
STRUCTURES,  exhaust  PIPES,  TABLES 
identifiers:  V-5  aircraft 

the  structural  analyses  Of  ?he  fuselage  space 

FRAiiE,  ENGINE  MOUNTS  AND  THE  F'RuP'JLSlON  SYSTEM 
SUPPORTS  of  the  u.  s,  army  av-sa  lift 
fan  research  aircraft  are  presented,  the 
space  frame  internal  loads  analysis  Was  performed 
UTILIZING  The  IBM  7ur  computer  program  developed  IN 
CONJUNCTION  w l Tm  THE  XV-SA  hInG  BASIC  COMPONENTS 

analysis,  therefore*  much  of  T«t  report  is  made  up 

of  THE  DEFLECTIONS  AND  INTERNAL  MEMBER  LOADS  PROGRAM 
OUTPUT  FOR  THE  SEVERAL  LOaDINq  CONDITIONS 

investigated*  the  space  frame  member  critical 
loads  are  SUMMARIZED  and  M£MBer  ALLOWABLES  and 
margins  of  safety  are  PRESENT'D*  THE  PROpULSjON 
system,  including  crossover  ducts,  tailpipe  and 

F OR, YARD  ENGINE  SUPPORT  IS  REVIEWED  ANd  SUPPORTING 
STRUCTURE  ANALYZED  FOR  CRITICAL  LOADING  CONDITIONS. 
(AUTHOR)  (U) 
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STRUCTURAL  ANALYSIS  A1NS  dASlC  COMPONENTS*  (U) 

OCT  63  39BP 
REPT.  no*  130 
CONTRACT!  OA-HR-177-TC-71S 

UNCLASSIFIED  REPORT 

supplementary  note:  rept.  on  xv**sa  lift  pan 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM. 

descriptors;  (-vertical  take-off  planes,  aingsi. 
(•research  planes,  wingsii  <*wiNgs,  structural 

PROPERTIES),  ANALYSIS,  LIFT,  DUCTED  FANS, 

STRUCTURAL  PARTS,  STRESSES, 

loading(mechanics) ,  tables  (U) 

identifiers:  v-s  aircraft  (U) 

the  STRUCTURAL  analysis  of  the  d as i c  ring 
components  uf  the  U.  s.  army  X^-5a  lift 
fan  research  aircraft  is  presented,  the 
basic  stRucturau  components  of  the  *ing  are  composed 
OF  THE  TWu  spars,  the  WIN*  lEaDING  EDGE  TORwue  BOX, 
and  The  suns  and  ribs  of  the  panel  outboard  of  the 
lift  fan.  a  COMPLETE  DIGITAL  c°MpUTER  PROGRAM 
applicable  to  this  and  other  HIGHLY  REOUNDANT 
structures  *»as  developed*  since  this  program  was 
USED  IN  The  STRUCTURAL  analysis  and  design,  the 
DtFLEcTlONS,  INTERNAL  L0A05,  aND  INTERNAL  STRESSES 
for  CRITICAL  FLIGHT  CONDITIONS  ARE  SUMMARIZED  IN  THE 
FORM  OF  PRINTED  COMPUTER  OUTPUT,  (AUTHOR)  (U) 
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wind,  tunnel  test  keport  conventional  model,  volume 
I*  LOk,  speed  force  and  moment  data.  ( u ) 

JAn  64  4 l 4P 

RtPT,  No.  141-VOu-i 
CONTRACT?  DA-44-177-TC-71S 

unclassified  report 

SUPPLEMENTARY  NoTt:  REPT.  ON  Xy-5A  LIFT  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM.  SEE  ALSO 
VOLUME  2.  aD-653  568  AND  VOLUME  3.  AD-653  569. 

DESCRIPTORS;  (^VERTICAL  TAnE-OfF  PLANES,  SUBSONIC 
CHARACTERISTICS)  .  1*KESEaRCH  PlANES,  MODEL 
TESTS).  RIND  TUNNEL  MODELS,  dUcTED  FANS,  LIFT, 
FOkcE(MECHANICS)  ,  MOMENTS,  tables 
IDENTIFIERS:  V-5  AIRCRAFT 

the  Report  presents  the  Results  from  the  wind 
Tunnel  tests  of  a  i /8-SCALE  CONVENTIONAL  model  of  the 
U.  s.  ARMY  A V-5A  LIFT  FAN  FLIGHT 

research  aircraft,  the  tests  *ere  performed  to 
determine  the  subsonic  aerodynamic  characteristics  of 
The  XV-5A  IN  ITS  CONVENTIONAL  FLIGHT 
COnF IbUNATIwN.  VOLUME  I  CONTAINS  THE  TABULATED 
FORCE  ANO  MOMENT  DATA  FROh  THg  LOW  SPEED  <M  « 

0*285)  TESTS.  ( U  > 
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WINU  tunnel  test  report  conventional  model,  volume 

II.  LOW  SPEED  PRESSURE  AND  hInGE  MOMENTS.  <U) 

JAn  6H  3*HP 
REPT.  NO.  1H1-VOL-Z 
contract:  UA-MH-177-TC-715 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  kept,  on  xv-sa  lift  fan 
flight  research  aircraft  PROGRAM,  see  also  volume 

l.  AD-6S3  b66  AND  vOuUME  3.  AD-6S3  Sd9. 

DESCRIPTORS:  ('VERTICAL  TAKE-OfF  planes,  MODEL 

TESTS),  ('RESEARCH  PLANES,  MODEL  TESTS), 

MOMENTS,  PRESSURE,  WIND  TUNNEL  MODELS.  LIFT, 

DUCTED  Fans,  TABLES,  aerodynamic  control  SURFACES, 
AERODYNAMIC  CHARACTERISTICS 
identifiers:  v-s  aircraft 

the  report  presents  the  results  from  wind  tunnel 

TESTS  OF  A  ONE-EIgHTH  SCALE  CONVENTIONAL  MODEL  OF  THE 

U.  S.  ARMY  X V » 5 A  LIFT  FAN  FLIGHT 

research  AIRCRAFT,  volume  II  PRESENTS  hinge 

moment  coefficients  and  pressure  data  in  plotted  and 

tabular  form  with  pertinent  Detail  explanatory 

information,  pressure  and  hinge  moment  data  were 

not  recorded  during  the  second  phase  of  the  low  speed 

TESTING.  (AUTHOR)  (U) 
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w i no  tunnel  test  report  conventional  model,  volume 

Ill.  HIGH  SPEEO  (MACH  ■  O.H  To  0*9).  <  U  > 

JAn  6H  5H7P 
REPT.  NO.  19I-V0L-3 
CONTRACT;  0A-HH-177-TC-71S 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note;  KEPT.  ON  Xy-bA  lift  fan 
flight  research  aircraft  PROGRAM,  see  also 
volume  It  A0-6S3  566  AND  VOLUME  2,  AD‘653  566. 

DESCRIPTORS!  ('VERTICAL  TAKE-OfF  Planes,  SUBSONIC 

characteristics),  (-research  planes,  model 

TESTS),  wind  TUNNEL  MODElS,  lIfT,  DUCTED  FANS,  ' 
AEROOYNAMIC  CONTROL  surfaces,  moments.  AERODYNAMIC 
configurations,  Tables 
identifiers;  V-5  aircraft 

the  volume  presents  the  Results  of  high  speed  wind 

TUNnEl  TEST  OF  A  ONE-EIGHTH  SCALE  MODEL  OF  THE 
U.S.  mRMY  XV-5A  LIFT  FAN  RESEARCH 

AIRCRAFT.  The  tests  were  conducted  aT  the 
David  Taylor  model  basin  7  x  jo  foot 
transonic  w i n 0  tunnel  facility* 

CONVENTIONAL  MODEL  FORCE,  PRESSURE,  AND  HINGE 
moment  data  werl  obtained  over  a  mach  number  range 

OF  .Ho  TO  .90  AND  PITCH  ,ANO  SjDESlIP  RANGES  OF  -H  To 
IS  DEGREES  ANd  -5  TU  -5  DEGREES  RESPECTIVELY. 

The  COMPLETE  AIRCRAFT  Was  THE  PRIMARY  CONFIGURATION 

tested,  with  the  majority  of  thl  variations  being  i* 
CONTROL  SURFACE  ANO  STABILUEr  SETTINGS,  tests 
WERE  ALSO  CONoUcTED  WITH  THE  VERTICAL  AND  HORIZONTAL 
Tail  SURFACES  REMOVED,  with  WjNG  fan  UPPER  ANO  lower 
surface  strut  fairings  removeo,  and  with  engine  duct 

PRESSURE  SURVEY  RAKE  INSTALLED*  (AUTHOR)  iU) 


(U) 

(U) 
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calculated  weight,  balance  and  moments  of 

I  N£  R  T  l  A  •  ( y ) 

JAN  6H  1 3 VP 

KEPT.  No.  139 
CONTRACT!  DA-HH-177-TC-715 

unclassified  REPORT 

SUPPLEMENTARY  NOTcJ  rept.  on  xv-sa  light  fan 
flight  research  aircraft  program* 

descriptors:  (-VERTICAL  TAkE-OfF  planes,  DESIGN), 
(•RESEARCH  PLANES,  DESIGN),  wEjGhT,  STABILITY, 
moment  of  INERTIA,  LIFT,  PROPULSION,  fans, 

T  AULES  j  y  j 

IDENTIFIERS:  v-b  AIRCRAFT  (y> 

THE  RtPORT  CONTAINS  WEIGHT  aNd  BALAnCE  AND  AIRCRAFT 

moment  of  inertia  data  in  summary  and  in  detail* 
the  summary  data  is  given  for  several  fuel,  flight 
test  instrumentation  combinations  considered 

COMPATIBLE  WITH  THE  FLIGHT  TEST  PROGRAM. 

performance  requirements  were  written  for  endurance 

MISSIONS  uF  20  AND  HS  MINUTES  AND  THEREFORE  WEIGHTS 
DATA  ARE  GIVEN  FOR  THE  AIRCRAFT  WITH  FUEL  TO  PERFORM 

these  missions  «ith  flight  test  instrumentation 
included,  the  design  gross  weight  of  the  aircraft 

Is  9200  LbS *  »  AND  THEREFORE  DaTA  IS  GIVEN  FOR  THIS 
WEIGHT.  APPROXIMATELY  8s  PERCENT  OF  THE  AIRCRAFT 
WElvjHT  WAS  OBTAINED  FROm  MEASUREMENT  Or  COMPONENT  AND 
SUb-ASSEMBLY  WEIGH  S.  IN  ADDITION,  THE  AIRCRAFT 
ITSELF  WAS  WEIGHED  ANd  THIS  AcTUAL  flElGHT  HAS  BEEN 
USED  TO  DERIVE  VARIUUS  GROSS  WEIGHT  LOADING 
CONDITIONS.  THE  WEIGHT  EMPTY  GIVEN  INCLUDES 

only  those  items  required  bt  the  aircraft 

SPECIFICATION.  IT  DOES  NOT,  FOR  INSTANCE, 

INCLUDE  the  AUXILIARY  fuel  tank  nor  iNSTRLViLMTATjON 
OR  OTHER  TEMPORARY  ITEMS  INSTALLED  for  INITIAL  flight 
TEST  PURPOSES.  HORIZONTAL  DISTANCES  USED  WERE 
MEASURED  FROM  FUSELAGE  STATION  ZERO.  VtRTlCAL 

distances  are  measured  from  a  theoretical  plane  loo 

INCHES  B E L 0 »t  THE  FUSELAGE  HORIZONTAL  REFERENCE  PLANE. 

(  AUTHOR  )  ( ii  t 
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TECHNOLOGY  DEPT 

STRtSS  ANALYSIS  MAIN  LANDING  (jEAR.  ( U ) 

JAn  6M  23 » P 
RtPT.  NO.  1  Hi 
CONTRACT!  DA-HR-177-TC-71S 

UNCLASSIFIED  report 

SUPPLEMENTARY  note  J  R£pT.  ON  XV&A  LIGHT  FAN 
flight  research  aircraft  PRO«Ram» 

DfcSCRiPTORSJ  (♦VERTICAL  TARE-OpF  PLANES,  LANDING 
GEAR),  (.RESEARCH  PLANES,  LANDING  GEAR), 

(♦LANDING  GEAR,  STRESSES),  STRUCTURAL 

properties,  mathematical  analysis, 

LOADIN^(MECHANICS)  ,  LIFT,  FANS ,  PROPULSION 
IDENTIFIERS!  V-5  AIRCRAFT 

the  Report  consists  of  uata  substantiating  the 
structural  integrity  of  Tp,e  mA!n  landing  gear  shock 
strut.  (U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  TECHNOLOGY 

and  demonstrator  programs  dept 

FULL  SCALE  WIND  TUNNEL  TEST  RlPORT.  (O) 

JUN  66  30iP 
NEPT#  No •  15i 
CONTRACT!  UA-RR-177-TC-7I5 


UNCLASSIFIED  REPORT 


supplementary  Note:  KEPT.  UN  Xv"SA  lift  fan 
FLIGHT  RESEARCH  AIRCRAFT  PROuRaM* 

descriptors:  ^vertical  take-off  planes,  flight 
testing),  (•research  planes,  flight  testing), 

* i no  Tunnels,  holering,  aerouYnahic 
characteristics,  thermodynamics. 

PERFuRmANCE(ENGINEERING)  ,  LIFT,  PROPULSION. 

fans 

identifiers:  v-s  aircraft 


THE  TEST  PROGRAM  INCLUDED  AERODYNAMIC, 

thermodynamic  and  mlchanical  evaluation  of  the 

COMPLETE  FLIGHT  TYPE  AIRCRAFT  SYSTEM  AT  FLIGHT  SPEEDS 

equivalent  to  huver  up  through  too  knots  in  both  the 
CONVENTIONAL  and  fan  POWER  MOdES  0!/  flight,  the 
report  SUMMARIZES  The  more  IMPORTANT  aerodynamic 
performance  obtained  during  the  test  program,  the 
data  aRE  PRESENTED  wRAPhICALLY  in  COEFFICIENT  FURm  TO 
PROVIDE  A  CONSISTENT  basis  OF  COMPARISON.  THE 
AERODYNAMIC  RESULTS  OBTAINED  DURING  THESE  TESTS  MAY 
BE  SUMMARIZED  BY  SAYING  THAT  THE  AIRCRAFT.  AS 
DESIGNED  AND  TESTED,  has  ADEQUATE  CONTROL  POWER » 

lift,  horizontal  thrust  and  static  stability  to 

PERMIT  SAFE  TRANSlTiONAL  FUGhT  BETWEEN  A  HOVER  LIFT¬ 
OFF  AND  CONVERSION  TO  THE  JET  MODE  OF  FLIGHT,  THE 

results  of  this  wind  tunnel  Test  program  have  proven 

To  aE  a  VALJABLt  ASSET  DURING  CONDUCT  OF  The  FLIGHT 
TEST  PROGRAM.  Ua I NG  THESE  DATA.  PREDICTIONS  OF 

aircraft  PERFORMANCE  HAVE  been  verified  by  actual 

Me AsUkED  FLIGHT  OATa,  (AUTHOR)  n 
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lockheed-geokgi a  to  marietta 

Full  SCALt  TESTS  UF  THE  XV-HA  HuMMInGBIRD  IN  THt  AMtS 
MO  A  bO  FOOT  AINU  TUNNEL*  (U) 

JAf i  <Sb  32HP 
REPT.  No.  ER-763H 
CONTRACT!  DA-HR“177-fC-7/3 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (•VERTICAL  TAaE-OfF  PLANES,  FLIGHT 
TESTING),  riOVERlNG*  TESTS,  WlNo  TUNNELS, 

AERODYNAMIC  CHARACTERISTICS;  P I TCH ( MOT  I  ON ) » 

YArf,  ANGLE  OF  ATTACK 

identifiers:  v-h  aircraft 

The  TESTS  CONSISTED  OF  *U  RUNS  AND  A  TOTAL  OF  9MH 
TEST  POINTS.  TESTS  WERE  CqnOUcTE'D  OVER  A  RANGE  OF 
SPEEDS  IN  ALL  PHASES  OF  FLIGHT  FROM  HOVER  THROUGH 
TRANSITION  TO  CONVENTIONAL  KLjGhT.  PITCH  AND  YA»* 
runs,  as  well  as  control  effectiveness  RUNS  IN  ALL 
three  modes  were  made,  many  of  the  pitch  Runs  were 
made  well  INTO  the  SO-CAIlED  DEEP  STALL  angle  of 
ATTACK  RANGE.  (AUTHOR)  (U) 
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Ohio 


EXTERNAL  VISIBILITY  CRITERIA  fQR  vtol  aircraft.  ( U ) 

DESCRIPTIVE  note;  final  TECHNICAL  REPT.  I  OUL  65-1  JUL 
A6 « 

MAR  67  ASP  ROBERTS  iEDi/KAKD  0.  I 

REPT.  NO.  AFFDL-TR-67-27 
PRCj;  AF-1R2S 
TASK:  1H2SUI 


UNCLASSIFIED  REPORT 

distribution:  no  FOREIGN  RITHoUT  approval  of  air 
force  fliuht  dynamics  laboratory,  attn:  fdfr, 

K-P  ApB,  OHIO. 

DESCRIPTORS;  (•VERTICAL  TAKE-O^F  PLANES,  HUMAN 

engineering) ,  (•visibility,  vertical  take-off 
planesj,  pilots,  SPECIFICATIONS,  COCKPITS, 
landings,  design  (u) 

identifiers:  v-m  aircraft,  v-s  aircraft,  x-22 

AIRCRAFT,  C-1R2  AIRCRAFT  (U> 

tm£  report  contains  a  discussion  of  some 
infwUencing  factors  which  affect  the  physical  ability 
of  the  PILOT  TO  SEE  EXTERNALLY  FROM  The  aircraft 
ALONG  WITH  THE  RESTRICTIONS  ThEY  PRESENT  TO  THE  FIELD 
OF  VIEW.  VISIBILITY  data  are  presented  ON  FOUR 
EXPERIMENTAL  VTOL  AIRCRAFT,  Xv-HA,  XV-5A, 

X-22,  AND  XC-1H2A,  IN  THE  FORm  OF  BINOCULAR 

photographs,  a  criteria  tool  is  provided  by 
ESTABLISHING  the  depression  angle  OF  the  SPHERICAL 
coordinate  system  as  a  parameter  to  determine  the 

VISIBILITY  REQUIREMENTS  FOR  THE  TERMINAL  LANDING 

phase  of  a  vtol  aircraft,  finally,  an 

ABBREVIATED  SET  OF  TABLES  IS  PRESENTED  Tq  TRANSFER 
The  'oegrees-to-the-sjde  and  dEgREES-DOAN*  COORDINATE 
angles  to  the  ANGLES  OF  The  SPHERICAL  COORDINATE 
SYSTEM,  (AUTHOR)  t  y  > 
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AIN  FORCE  FLIGHT  DYNAMICS  LAB  #R I GHT-PaTTERSON  AFB 
OHIU 

EFFECTS  OF  GUST  VELOCITY  SPATjAL  DISTRIBUTIONS  ON 
LATlRaL-DIRECTIGNAL  RESPONSE  OF  A  VTOL  AIRCRAFT*  (U) 

OESCRIPTIVE  NOTE  J  FINAL  KEPT.  OCT  65-FEB  67, 

JUn  67  37P  SftAIMiROdERT  L.  {CONNORS* 

Alonzo  j.  : 

REPT.  NO.  AFFOL-TR-67*>93 
PROJJ  AF-8219 
task:  3219U3 

unclassified  report 


descriptors:  (^vertical  TAkE-OfF  planes,  *gust 

loads),  {♦ROLL,  MOVERING).  VELOCITY, 

MOMENTS.  Ya«.  turbulence,  FLIGmT  control 

systems,  equations  of  motion,  fuselages  (U) 

The  EFFECTS  of  SPAN..1SE  DISTRIBUTION  OF 
LONGITUDINAL  AND  VERTICAL  COMPONENTS  of  GUST  VELOCITY 
And  LONGITUDINAL  distribution  of  the  lateral 
COMPONENT  ON  THE  LATERAL-DIREcTIONAL  RESPONSE  of  a 
HOVERING  VTOL  AIRCRAFT  ARE  ANALYZED.  RESULTS 
SHO.I  THAT  spanwise  effects  OF  TrtE  LONGITUDINAL  and 
vertical  components  are  negligible,  and  the 
LONGITUDINAL  DlSTKIoUTION  of  the  lateral  component  IS 
SIGNIFICANT  IN  COMPUTING  THE  pOwER  SPECTRAL  DENSITIES 
OF  GUST-INDUCED  SIDE  FORCE,  Ya#ING  MOMENT.  ROLLING 
MOMENT,  AmD  THE  AIRCRAFT  SIDESLIP,  Y  A  w .  AND  ROLL 
RoOT-MEAN-SwUARt  RESPONSE  ANGlES*  IF  THE  GUST- 
INDUCED  ANGLES  OF  ATTACK  and  SIDESLIP  ANGLES  are  in 
the  nonlinear  range  of  lift  curve  slope,  the  above 

CunCLUS ions ,  WHICH  ARE  BASED  oN  LINEAR  AERODYNAMIC 

Theory,  may  not  hold  and  an  analysis  based  on 
momentum  transfer  ok  gust  energy  to  the  aircraft  is 
RecOMmENOEO.  flow  field  interaction  effects  due  to 
engine  intake  ano  EAHAUsT  also  were  not  CONSIDERED. 
(AUTHOR)  (Ml 
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GtNtRAL  ELECTHU  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  AND 
TECHNOLOGY  OEPT 

structural  test  results.  <u) 

MAR  6H  36GP 
REPT.  NO.  IRS 
CONTRACTS  OA-RR-177-TC-715 

unclassified  report 

SUPPLEMENTARY  NOTt:  REPT.  ON  Xy-SA  LIFT  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROGRaM. 

descriptors;  (-vertical  take-off  planes, 

AIRFRAMES),  {-RESEARCH  PLANES.  AIRFRaMES), 

(•AIRFRAMES,  TESTS).  FUSELAGES,  SUPPORTS, 

LOAOlNG(MECHANICS) .  lift,  fans,  STRUCTURAL 

PROPERTIES  (U) 

identifiers;  v-s  aircraft  < u > 

the  detailed  static  test  procedures  DESCRIBED  cover 
The  23  proof  tests  ano  the  one  ultimate  test  to  be 

ACCOMPLISHED  ON  THE  XV-SA  AlRCRAFT.  THE 

procedures  include  airplane  support  systems,  loading 
arrangements  and  methods  of  load  application,  along 
with  detailed  load  REACTING  STRUCTURES  ano  load 
CYLINDER  ARRANSEMENTs,  tables  are  'RESENTED  bv 
which  load  cylinders  may  be  calibrated  prior  to  each 
test.  Instrumentation  details  are  provided  showing 
location  of  both  strain  and  deflection  measuring 
equipment  ano  times  during  .khich  specific 
measurements  are  to  be  made,  data  recording 

DEVICES  ARE  ALSO  INUlCATED.  (AUTHOR)  (U) 
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GEN£KAL  ELECTRIC  CO  CINCINNATI  OHjO  ADVANCED  ENGINE  AND 

technology  dept 

final  design  weight  report.  <u> 

JUn  65  1 39P 

REPT.  No.  159 
CONTRACT!  DA-9H-177-TC-7I5 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE;  REPORT  ON  XV-5A  LIFT  FAN 

flight  research  aircraft  program. 

descriptors:  (•vertical  take-off  planes,  design), 
(♦research  planes,  design),  rtE I ght ,  moment  of 

INERTIA.  FUSELAGES,  PROPULSION,  LIFT,  fans  (U) 

identifiers:  v-s  aircraft  ru» 

the  report  contains  weight  anq  dalance  data  in 
summary  and  in  detail,  the  SUMMARY  data  ARE  given 
fur  several  fuel  and  flight  test  instrumentation 
CUMolNATIONS  considered  compatible  with  the  flight 

TEST  PROGRAM.  PERFORMANCE  RtQulREMENTS  WERE 

written  for  endurance  missions  of  2u  to  rs  minutes 
and  therefore  weights  data  aRe  given  for  the  aircraft 
with  fuel  tu  perform  these  missions  with  flight  tesi 
instrument  at  ion  included,  the  design  gross  weight 
of  THE  aircraft  IS  9200  LBS*.  AND  THEREFORE  DATA  ARE 
given  for  this  weight.  (u> 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  AND 
TECnNOLOG'r  DEPT 

installed  systems  functional  test- procedure.  iu) 

nOv  63  86P 

REPT.  NO*  136 
CONTRACT!  DA-4H-177-TC-7I5 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  REPT.  on  Xv-SA  lift  fan 
FLIGHT  RESEARCH  AIRCRAFT  PROGRAM. 

descriptors:  (•VERTICAL  TAkE-OfF  planes,  aircraft 
EQUIPMENT),  (^RESEARCH  PLANES.  AIRCRAFT 
EQUIPMENT),  (^AIRCRAFT  EQUIPMENT,  TESTS), 

performance(engineering) »  LIFT,  FANS, 
propulsion,  CONTROL  STICKS 
identifiers:  aircraft 

The  purpose  of  these  tests  is  to  demonstrate  that 

THE  XV-5A  AIRCRAFT  SYSTEMS  FUNCTION  IN  ACCORDANCE 
WITH  THE  DESIGN  REQUIREMENTS*  THE  TESTING 
PROCEDURE  IS  DIVIDED  INTO  U  MAJOR  TESTS.  The 
order  OF  APPEARANCE  is  the  OEsIRED  CHRONOLOGICAL 
OROER.  WHEN  THE  AIRCRAFT  IS  RECEIVED  FOR 

functional  tests,  the  hydraulic  and  pneumatic  systems 

will  HAVE  BEEN  FLUSHED.  FILLED  AND  BLEO  IN  ACCORDANCE 
With  RYAN  REPORT  JR3S9-6.  The  CONTROLS  MILL 

have  been  rigged  in  accordance  with  Ryan  Report 

1M395-5.  (AUTHOR)  (U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  FLIGHT  PROPULSION  LaB 
OEPT 

XJ53-SB  PROPULSION  SYSTEM  Fl I gHTWOR TH I nESS  TEST 
REPURT.  VOLUME  1.  (U) 


JAN  &3  l 96P 
CONTRACT?  OA-99-177-TC-715 


unclassified  REPORT 


supplementary  note:  report  on  V*-U  lift  fan 
flight  research  aircraft  program.  see  also  ad- 

639  95q  « 


descriptors:  uvertual  tare-off  planes, 

•PROPULSION),  (^RESEARCH  PLAnESi  PROPULSION), 

FLlGnT  TESTING,  TESTS,  RELIABILITY,  FANS, 

•'URaoJET  ENGINES,  LIFT 

identifiers;  v-s  aircraft 

an  a3s3-SB  PROPULSION  SYSTEM  COMPRISED  OF  T«0 
J85-GE-S  TURBOJET  ENGINES  WlTHOuT  AFTERBURNERS , 

TWO  X353-SB  DIVERTER  VALVES,  ONE  X353-5  L I  FT 
Fan  And  OnE  X37o  PITCH  TRIM  CONTROL  fan  was 
ASSEMBLED  AND  TESIEO,  THE  SPEcIFlEO  TESTING  WAS 
COMPLETED,  the  J85  GAS  GENERATORS  WERE 

unaffected  by  the  presence  of  the  xsss-sb 
propuusion  system,  the  oiverTeR  valves  and  the 
pitch  fan  met  or  exceeded  performance  requirements  at 
ALL  OPERATING  CONDITIONS#  THE  LIFT  FAN  MET  OR 
EXCEEDED  PERFORMANCE  REwUjREMeNTS  at  all  but  one 
CONDITION  (SINGLE  ENGINE  LIFT).  THERE  WERE 
ONLr  MINOR  DISCREPANCIES  FOONd  IN  THE  DIVERTER  VALVE 
and  pitch  fan  hardware  at  disassembly,  the  lift 
fan  had  considerable  damage  Resulting  from  the 
shedding  of  a  small  metal  tab  from  the  rotor  during 
the  last  endurance  cycle  of  The  test,  lift  fan 

Aluminum  INlET  VANES  AND  EXIT  LOUVERS  WERE  OF 

generally  poor  manufacturing  quality  ano  did  not 

SATISFACTORILY  COMPLETE  THE  TEST#  IT  WAS 

recommended  that  k  flighUorThIness  rating  be 
ASSIGNED  ro  The  X353-5B  PROPULSION  system  UPON 
satisfactory  COMPLETION  OF  a  lO-HOUK  penalty  TEST  OF 
new  lift  fan  inlet  vanes  ano  exist  louvers, 

(AUTHOR)  (U) 
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fluhtworthiness  and  reliability  summary  Report.  <u> 

AUg  6b  iSoP 
REPT.  NO.  162 
CONTRACT  •  DA-HH-177-1C-71& 

unclassified  report 

supplementary  note:  kept,  on  xv-sa  lift  fan 

FLIGHT  RESEARCH  AIRCRAFT. 

DESCRIPTORS:  (-VERTICAL  TAKE-OpF  planes,  FLIGHT 
TESTING),  (-RESEARCH  PLANES,  FlIGHT  TESTING), 
RELIABILITY,  safety,  LIFT,  fans, 

PERFORMANCE (ENG I NEER 1 NG ) ,  STANDARDS, 

PROPULSION 

identifiers:  v-s  aircraft 

ThE  Data  indicate  That  the  AV-Sa  aircraft  is 
safe  <nd  airworthy,  this  conclusion  was 
SUBSTANTIATED  by  analysis,  GROUND  test  and  flight 
test*  ThE  XV-SA  IS  SHOWN  TO  Be  STRUCTURALLY 
sound  and  SUITASLl  FOR  USE  IN  A  FLIGHT  TEST  PROGRAM 
OF  AT  LEAST  250  HOURS.  THe  AIRPLANE  WAS 
MANUFACTURED  to  exacting  AIRCRAFT  standards  IN  CHOICE 
and  USE  of  MATERIALS,  COMPONENTS  and  subsystems  ,  AND 

was  manufactured  and  tested  WiTh  strict  quality 
control  standards  maintained,  safety  and 

AIRWORTHINESS  OF  THE  XV-5A  VToL  AIRCRAFT,  USING 
THE  LIFT  FAN  CONCEPT,  WAS  DEMONSTRATED.  FLIGHT 
tests  indicate  that  CONTROLLABILITY  is  adequate  and 
in  AGREEMENT  WITH  ACCEPTABLE  STANDARDS.  CONTROL  IS 

Satisfactory  in  vtol  and  ctol  Throughout  the 

FLIGHT  ENVELOPE,  AND  DURING  GROUND  ROLl  AND  TAXI. 

flutter  analysis,  and  eaperimental  ground,  wind 
tunnel  and  flight  tests  indicate  that  the  aircraft  is 
free  of  flutter  within  the  PRESCRIBED  flight 
ENVELOPE.  (AUTHOR)  , 
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GtNtR aL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  AND 

technology  dept 

calculated  heat  transfer  AND  coolinu  system 
performance.  VOLUME  II.  { U ) 

jUn  6S  339P 
RtPT.  NO.  160-V0L-2 
CONTRACT!  D A-<H- 1 7 7-TC-7 I S 

unclassified  report 

availability:  microfiche  only  after  original  copies 
exhausted. 

supplementary  note:  rept.  on  xv-sa  lift  fan 
flight  research  aircraft  program,  see  also 
volume  1.  AD-657  99S. 

descriptors;  (*vertical  take-off  planes,  cooling  ♦ 

VEwTILaTING  EQUIPMENT),  (‘RESEARCH  PLANES,  COOLING 
♦  VENTILATING  EQUIPMENT).  (‘COOLING  ♦ 

VENTILATING  EQUIPMENT,  PERFORMaNCE(ENGJNEERING)  )  . 

cooling,  heat  transfer,  airframes,  thermal 

INSULATION.  THERMAL  ANALYSIS 

identifiers:  v-s  aircraft 

volume  ij  contains  supporting  data  including  test 
RESULTS  PROVIDING  THE  BASIS  FqR  ESTIMATES  OF  EXTERNAL 
airframe  heating,  methods  used  in  calculation  of 
cooling  system  performance  and  an  analysis  of 
structural  prot tc t i on  systems.  (U) 
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GENERAL  ELECTRIC  CO  CINCINNATI  OHIO  ADVANCED  ENGINE  AND 
TECHNuLOGT  DEPT 

CALCULATED  HEaT  TRANSFER  and  COOLING  system 
PERFORMANCE.  VOuUME  ! «  (U> 

JUn  6s  303P 
REPT.  NO.  1 60- VOl- 1 
CONTRACT!  D A-RR- 1 77-TC-7 l 5 

unclassified  REPORT 

AVAILABILITY!  AVAILABLE  IN  rtlCROFlCHE  ONLT. 
SUPPLEMENTARY  NOTE!  REPT.  ON  XV“5A  LIFT  FAN 
FLlGriT  RESEARCH  AIRCRAFT  PROGRam»  SEE  ALSO 
VOLUME  2.  A0-6S7  99R. 

DESCRIPTORS!  («VERUCAL  TAkE-OfF  PLANES,  COOLING  ♦ 
VENTILATING  EQUIPMENT),  (*RESEaRCH  PLANES,  COOLING 
♦  VENTILATING  EQUIPMENT).  (•COOLING  ♦ 

VENTILATING  EQUIPMENT,  PERFORM ANCE ( ENG  I NEER I NG ) ) , 

cooling,  heat  transfer,  turbojet  engines, 

DOANffAsH,  THERMAL  INSULATION,  FUSELAGES  (U) 

identifiers;  v-5  aircraft  (U) 

based  On  analysis  and  LIMITED  test  data,  the 
aircraft  cooling  AND  STRUCTURAL  PROTECTION  SYSTtMS 
ARE  BELIEVED  TO  HAVt  SUFFICIENT  PERFORMANCE 

capability  to  permit  oRoerly  c°nduct  of  installed 

SYSTEM  FUNCTIONAL,  NASA-AMES  mO»  X  B0»  *IND 

tunnel,  ano  edy/ards  air  force  base  flight 
test  PROGRAMS  even  Though  EXTeRnALLY  INDUCED 
ENVIRONMENTAL  TEMPERATURES  to  lOHQF  DEVELOP  DURING 

fan  mode  operation,  occasional  locau  and  minor 
overheating  problems  are  expected  within  the  broad 
range  of  possible  operating  conditions!  however,  it 
is  expected  they  can  be  overcome  with  minor 
structural  MODIFICATIONS,  INSTALLATION  of  ADDITIONAL 
INSULATION,  AND/OR  MINOR  MODIFICATION  of  OPERATIONAL 
PROCEDURES,  lack  UF  DETAILED  KNOWLEDGE  of  The 
EXTERNALLY  induced  ENVIRONMENT  made  COOLING  and 
STRUCTURAL  SYSTEMS  DESIGNS  and  analysis  difficult. 

IN  an  attempt  Ty  GAIN  FURTHER  InSIGhT  TO  THIS 
COMPLEX  problem,  A  ‘PROCEDURE  WAS  DEVELOPED  WHEREBY 

existing  literature  data  on  doWn#ash  phenomena  could 

BE  APPLIED  QUANTITATIVELY  TO  THE  XV-5A  INDUCED 

environment,  results  show  directional  effects  of 
AIRCRAFT  CONTROL  SEITINgS,  an0  indicate  the  strong 
POSSIBILITY  of  hot  m AS  INgESTjON  BY  The  engine  and 
CUOlInG  system  air  inlet,  these  results  ACSO 
indicate  means  whereby  adverse  effects  mat-  be 

MINIMjZEO  or  ELIMINATED.  (AUTHOR)  (U) 

121 

unclassified 


/Z0M07 


UNCLASSIFIED 


DOC  REPORT  8 l  Be  I UGK APH Y  SEARCH  CONTROL  NO.  /ZQM07 
AO-6S?  9?6  1/3 

general  electric  co  Cincinnati  uhio  advanced  engine  and 
TECHNOLOGY  dept 

INSTALLED  systems  FUNCTIOhAu  TESTS  REPORT.  (U) 

SEP  3UP 
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availability:  available  in  micRufiche  only. 

SUPPLEMENTARY  NoTt:  KEPT,  on  Xtf-bA  LIFT  FAN 
FLIGHT  RESEARCH  AIRCRAFT  PROGRam* 

DESCRIPTORS:  (♦VERTICAL  TAkE-OfF  Planes,  TESTS). 

(•research  planes,  TcSTS).  aircraft  equipment, 

FLIGHT  CONTROL  SYSTEMS,  COCKPITS,  turbojet 
ENui'NES,  Fans,  lift,  LANDING  6£AR,  FIRE 
EXTINGUISHERS,  PERFOKMANCE(ENGtNEERlNG) 

identifiers;  v-s  aircraft 

the  installeo  systems  tests  demonstrate  that  the 
AJRCFaFT  systems  FUNCTION  I iv  ACCORDANCE  with  design 
reuu irements.  tests  WERE  DIVIDED  into  thirteen 
major  functional  areas  as  follows:  electrical 

system  CHtCKOuT!  SURFACE  GAINS  AND  HYSTERESIS?  FLIGHT 
CONTROLS  STABILITY?  Flight  mOoE  conversion  sequencei 
COCKPIT  CHECKOUT!  engine  run  TEMPERATURE  Survey: 
engine  RUN  ELECTRICAL  SYSTEM  CHECKOUT;  AUTO-ST AB I L l T Y 
TESTS:  fan  FLIGHT  TRIM  RATES!  LANDING  GEAR  TeSTS; 
CONTROLS  PRUOf  lOAOS;  WEIGHT-bALANCE  AND  FUEL  TESTS; 
FIRE  EXTINGUISHER  SYSTEM  TESTS*  <U> 


(U) 

(U) 
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supplementary  notes  kept,  on  xv-sa  lift  FAN 
flight  research  aircraft  program*  see  also 
volume  2.  ad-653  S6<*  AND  VOLUME  H ,  AU-6H0  338. 

descriptors:  UVf.RTICAL  TAKE-OfF  planes, 

FUSELAGES),  ^RESEARCH  PLANES*  FUSELAGES), 

^•FUSELAGES,  STRUCTURAL  PROPERTIES), 

LOADlNG(flECHANlCS)  ,  AIRFRAMES,  FITTINGS, 

MATHEMATICAL  ANALYSIS,  SUPPORTS 
IDENTIFIERS:  V-5  aircraft 

a  summary  Type  load  ANALYSIS  IS  presented  for  each 

COMPONENT,  rtITH  THE  PRIMARY  InTENT  OF  SHOWING  THE 

STRUCTURAL  CONFIGURATION*  FINaL  CRITICAL  LOADING  AND 

unusual  assumptions  made*  structural  adequacy  of 
many  of  the  primary  components  was  demonstrated  by 

PROOF  TESTS,  (U) 
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PERFORMANCE  ANO  STRESSES  OBTAINED  ON  AN  ISOLATED 
vtol-type  PROPELLER  OPERATING  IN  HOVER  I NG  » 

TK ANS I T I  ON AL  »  AND  AXIAL  FLIGHT  •  <U) 

DESCRIPTIVE  NOTE!  TECHNICAL  rtEpT.  JUN  65-JAN  67» 

AUG  67  97P  TRENKA, ANDREW  R.  5 
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DESCRIPTORS:  I*VERTIlAL  TAkE-OfF  PLANE5, 

PROPELLERS ( A tH  I  Al) i  .  < •PROPELLERS < AER I AL  )  . 
PEKFORMANCElENGlNEERiNGU »  STRESSES,  FLIGHT, 

HOVEKlwG,  test  equipment,  calibration. 

AERODYNAMIC  LOADING  (U) 

experimental  performance  AND  bEaDE  stresses 
measured  on  a  three-bladeo  vtoe-type  propeller 

TtSTEu  IN  Free  AIK  ARE  pRESENfEp.  THE  ISOLATED 
propeller  .vas  tested  over  ranges  of  prop  speed, 
forward  velocity,  blade  angle  setting,  and  thrust 
axis  to  fkee-stream  angle,  CORRELATION  with  a 
THEORETICAL  method  of  PREDICTING  PROPELLER 
PERFORMANCE  ANO  BLADE  STRESSES  HAS  MADE.  IT  V»AS 
FOUND  THAT  «H£N  THE  PROPELLER  W*S  OPERATING  IN  A 
FLUht  CONDITION  FOR  WHICH  T«£  THEORY  WAS  DEVELOPED, 
CORRELATION  between  theory  ANo  EXPERIMENT  was  guod. 

When  THE  PROPELlER  was  UPERATjNg  IN  A  flight 
condition  where  VERY  SMaLl  POSITIVE  or  NEGATIVE 
effective  ANGLES  OF  ATTACK  aErE  ENCOUNTERED, 

CORRELATION  BETWEEN  THEORY  aNd  experiment  WAS  POOR, 

(AUTHOR)  (U> 
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ordhayid.  e.  : 
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unclassified  report 


descriptors;  (•vertical  take-off  planes, 

DOWNWASH),  (  *P  I  LOTS  ,  •VISIBILITY)  *  OC.EANS, 
sprats,  surfaces,  flight 

A  MAJOR  PROBLEM  ASSOCIATED  WITH  The  OPERATION  of  a 
VTOL  AlR/SEA  CRaFT  NEAR  ThE  OcEaN  SURFACE  IS  THE 
IMPAIRMENT  of  pilot  VISIBILITY*  CLOUDS  OF  SPRAY. 
GENERATED  BY  DOkNWASH  IMPINGEMENT  on  THE  WATER 
SURFACE,  SURROUND  THE  AIRCRAFT  AND  BLOCK  THE  PILOT’S 

vie*.,  the  objective  of  the  study  was  to  determine 

PROMISING  METHODS  FOR  ALLEVIATING  THE  PROBLEM.  A 
MODEL-SCALE  EXPERIMENTAL  FACILITY  WAS  CONSTRUCTED  to 
SrUuY  THE  DETAILS  OF  SPRAY  GENERATION  AND  THE 

characteristics  of  the  resulting  spray  pattern, 
several  spray  alleviation  devices  were  then 
designed  and  tested,  to  Evaluate  their 
effectiveness,  a  technique  for  quantitative 

MEASUREMENT  Of  VISIBILITY  WAS  DEVELOPED. 

COMPARATIVE  TESTS  WcRE  CONDUCTED  WITH  AND  WITHOUT 

the  spray  alleviation  devices,  (author) 
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DESCRIPTIVE  note:  FINAL  HEPT.  1  JUL  66-30  JUN  67* 
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DESCRIPTORS:  (^AIRCRAFT  LAND*  N(iS»  •terrain) « 

(•vertical  take-off  planes,  aircraft  landings), 
DISTRIBUTION,  LANDING  fields.  SITE  SELECTION, 
PROBABILITY,  MAPS,  SOIL  MECHANICS,  AERIAL 
PHOTOGRAPHY,  ALASKA,  THAILAND*  INDIA,  NEVADA, 

ITALY,  EAST  uERMANY  .  WEST  GERMANY* 

trafficability,  penetration  (U) 

A  VTOl  SITE  IS  ASSUMED  TO  REQUIRE  A  GROUND  SLOPE  OF 
1US  OR  LESS  AND  BE  CLEAR  OF  TREES.  ALSO  THERE 
CAN  BE  NO  BOULOtRS  OVER  2  FEET  HIGH  OR  GULLIES  DEEPER 
Than  2  feet.  SINGLE  SITES,  IF  SnUaRe*  SHOULD  BE 
2uo  feet  on  a  side  ano  if  circular  250  feet  in 
diameter,  assault  sites,  if  soUmRe,  should  be  i&gu 
feet  on  A  SIDE  AND  2000  feet  in  diameter,  if 

CIRCULAR.  PROBABILITY  DISTRIBUTIONS  of  DISTANCES 
To  single  and  ASSAULT  sites,  based  on  a  STUDY  of 
ENVIRONMENTAL  LITERATURE*  TOPOGRAPHIC  MAPS  and  aerial 
photographs  are  presented  for  Thailand,  india, 

NEVAOa,  ITALY,  GERMANY  ANO  ALASKA.  a  VTOL 
SlTt  MAY  be  EXPECTED  WITHIN  A  FEW  MILES  IN  ALL  BUT 
The  most  UNFAVORABLE  ENVIRONMENTS,  sites  located 
ON  KESIuUaL  Soils  WOULD  SELDOM  BE  TOO  SUFT  FOR  VTOL 
OPERATIONS,  BUT  ALLUVIAL  SOILS  SHOULD  BE  AVOIDED 
WHEN  POORLY  DRAINED.  PRIOR  KNOWLEDGE  OF  ANALOGOUS 
SITUATIONS.  AERIAL  PHOTOGRAPHY  AND  DIRECT  OBSERVATION 
PROVIDE  TriE  BEST  INFORMATION  FOR  EVALUATING  CANDIDATE 
SITES.  (AuThOK)  (U> 
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descriptors;  (^vertical  take-off  planes,  design). 
(•RESEARCH  PlAnEb,  maintainability)  , 

reliability,  performance (engineer ing i , 

PROPULSION,  FANS,  EFFECTIVENESS.  HEATING, 
aircraft  equipment  ( 

identifiers;  v-5  aircraft,  evaluation  ( 

The  DATA  COMPILED  OURINu  THIS  EVALUATION  WERE  USED 
To  DETERMINE  the  EFFECTIVENESS  of  DESIGN  AS  IT 
APPLIES  TO  MAINTAINABILITY  of  the  overall  aircraft, 
ITS  SYSTEMS.  ANu  iTa  SUBSYSTEMS  AND.  IN  CASES  OF 
DEFICIENCIES,  TO  RECOMMfiNo  IMPROVEMENTS  AND  TO 
SPECIFY  areas  That  REQUIRE  further  RESEARCH  BEFORE 
DERIVATIVE  AV-5A-TYPE  AIRCRAFT  aRE  CONSTRUCTED. 

Each  problem  area  was  analysed  to  determine  whether 
The  DISCREPANCIES  RESULTED  FROM  The  AUSTERE  RESEARCH 
aircraft  program  or  whether  they  were  inherent  in  the 
lift-fan  concept,  results  of  THIS  STUDY  UNCOVERED 
the  desirable  and  undesirable  features,  of  id  of  the 

Xv-SA  AIRCRAFT  SYSTEMS.  DESIGN  REFINEMENTS 
That  rflLL  BE  REQUlRtO  To  dUlL0  the  lift-fan  CONCEPT 
Into  an  OPERATIONAL  MODEL  ARE  NOT  BEYOND  THE 
ENGINEERING  TECHNOLOGY  AVAILABLE  DURING  the  1967-1971 
TIME  PERIOD.  (AUTHOR)  t 
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AN  EXPERIMENTAL  I  NVtST  I  viA  TI  ON  Op  THE 
DYNAMIC  STABILITY  CHARACTERISTICS  OF 
TILT-«ING  VTOl  MODEL. 


LONGITUDINAL 
A  FOUR-PROPELLER 

<U) 


DESCRIPTIVE  NOTES  TECHNICAL  HEpT.s 

SEP  67  1 2HP  CURTlSStH*  C*  »  JR.{ 
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TASKS  1 P 1 2b90 1  A  1 1233 

MONITuR;  USAAVLAOS  TR-66-8Q 


UNCLASSIFIED  REPORT 


DESCRIPTORS;  UVERTICAL  TAkE-OfF  planes, 

PITCHImOTION) ) ,  AIRPLANE  MODELS*  SCALE, 
flight,  tilt  WINGS,  AERODYNAMIC  CHARACTERISTICS, 
PROPELLERSIAERIAL)  ,  transport  planes,  angle  of 
attack,  oscillation,  damping  <u> 


the  Results  of  bxperjments  conducted  to  evaluate 
the  longitudinal  stability  characteristics  of  a  i/u 
scale  DYNAMIC  model  OF  A  fOUR-PKOPELLER  TILT-WING 
VTOL  TRANSPORT  are  PRESENTED  AND  DISCUSSED.  THE 

Princeton  dynamic  mooel  track  was  used  to 
measure  the  static  stability  anu  the  transient 
response  of  the  model  at  wing  incidences  from  9u 

DEGREES  TO  HO  DEGREES,  THE  RESULTS  ARE  INTERPRETED 
IN  IERMS  OF  FULL-SCALE  AIRCRAFT  CHARACTERISTICS# 

ALL  UaTA  ARE  PRESENTED  FOr  a  C»G.  POSITION  OF 
902  MAC  (THE  MOST  FORWARD  C.G.  POSITION  OF 
THE  AIRCRAFT  IS  1SS  MAC)  AND  THE  HORIZONTAL  TAIL 
AND  Flap  PROGRAM  OIFFER  from  those  PRESENTLY  USED  ON 
the  aircraft*  the  transient  motions  at  wing 
incidences  above  70  degrecs  were  similar  and 

DOMINATED  by  HIGH  SPEED  STABILITY  and  LOW  angular 

damping  resulting  in  an  unstable  oscillation  of 
approximately  a  9-second  period  for  the  full-scale 
aircraft,  the  responses  at  wInQ  incidences  below 

7 u  DEGREES  .kERE  MORE  COMPLEX  DUE  TO  A  RAPID  DECREASE 
IN  THE  SPEED  STABILITY  FROM  A  LARGE  POSITIVE  VALUE 
ABOVE  70  DEGREES  TO  A  NEGATIVE  VALUE  AT  60  DEGREES. 
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INVESTIGATION  Of  PROPELLER  SLIPSTREAM  EFFECTS  ON  VilNG 
PERFORMANCE.  (U) 

DESCRIPTIVE  note;  TECHNICAL  REpT.1 
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descriptors:  (.VERTICAL  TAKE-OfF  PLANES,  AERODYNAMIC 
CHARACTERISTICS) »  ( •PROPELLERS ( AtRl AL) • 

INTERACTIONS) I  WIND  TUNNEL  MODELS.  LIFT,  DRAG, 
PJTCH(MOTIUN)  ,  MOMENTS,  INTERACTIONS, 
PERFORMAnCE(ENgINEERINS) .  ASPECT  RATIO,  TAPER, 
model  tests.  TJLT  WINGS  (U) 

identifiers:  slipstream  <u) 

a  theoretical  and  experimental  study  was  conducted 
to  determine  the  effects  of  propeller  slipstream  on 

WING  PERFORMANCE*  PREVIOUSLY  DEVELOPED  THEORETICAL 
analyses  here  eapanoed  and  MODIFIED  To  account  for 
radial  variation  of  The  propelle*  slipstream 
velocity,  the  experimental  program  CONSISTED  of 
wino  tunnll  tests  conducted  *|Th  a  motor-propeller 

SYSTEM  mounted  ON  A  SEMJSPaN  WlNG  MODEL.  THE  WING 
model  utilized  has  A  chord  to  PROPELLER  DIAMETER  of 
.96.  an  ASPECT  RATIO  OF  6.37  (3*18  Fqr 
SEMI  SPAN ) .  A  TAPER  RATIO  OF  1.0,  AND  A  NACA  QOIb 
A I  ft  F  0 1 L  SECTION.  THE  WING  MODeL  HAS  EIGHT  FLOATING 
WIN*  SEGMENTS  WITH  AND  WITHOUT  A  R5-D£GRe£  SIMULATED 

split  flap,  locateo  -YITmIN  each  floating  WING 

SEGMENT  IS  A  THREE-COMPONENT  STRAIN  GAGE  BALANCE  TO 

provide  measurements  of  lift,  drag,  and  pitching 
MOMENT.  The  MEASUREMENTS  OF  TqTaL  wing  LIFT,  DRAG, 
and  pitching  moment  were  gbtajNed  ‘with  The  six- 
component  main  «ind  tunnel  balance*  the  test  data 
OBTAINED  included  the  effects  of  the  variation  OF 
PROPELLER  slipstream  VELOCITY  BY  UTILIZING  Two 
PROPEuLERS  OF  DIFFERENT  GEOMETRIES}.  PROPELLER 
ROTATION  for  ALL  TESTS  WAS  DOWN  ;AT  THE  WINg  TIP. 

ThE  EXPERIMENTAL  AND  THEORETlcAu  RESULTS  ARE 
COMPAHEd:  IN  general,  Good  CORRtlLAjTlON  IS  OBSERVED. 
{AUTHOR)  !  •  (U) 
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SERVICE 

faa  developments  relative  to  design  of  new  aircraft 
structures.  (U) 

66  IIP  OOuGhErTY. JAMES  E*  J 

UNCLASSIFIED  report 

supplementary  note:  prepared  f0r  presentation  at  the  faa 

MAINTENANCE  SYMPOSIUM  ‘CONTINUED  RELIABILITY  OF 
TRANSPORT  type  AIRCRAFT  STRUCTURE*,  WASHINGTON, 

D*  Ct,  2-R  NOV  66. 

DESCRIPTORS!  (^TRANSPORT  Planes.  ‘SUPERSONIC 
PLANES),  (*VERTICAL  TAKE-OFF  PlAnES,  DESIGN) , 

COMMERCIAL  PLANES,  AIRFRaMeS,  a v I  AT  I  ON  SAFETY, 

SHORT  TAKE-OFF  PLANES,  RELIABILITY,  MAINTENANCE, 

ROTARY  WINGS,  HELICOPTERS  (U) 

IDENTIFIERS!  SUPERSONIC  TRANSPORT  PLANES,  Federal 
AVIATION  REGULATIONS,  CRASHWORTHINESS  (U) 

THE  FOLLOWING  BROAD  AREAS  ARE  COVERED;  (J) 

SUPERSONIC  TRANSPORTS?  (2)  TRANSPORT 
D t S I G N S  Under  FEDERAL  aviation  REGULATION  25: 

13)  general  aviation  designs  under  federal 
AVIaTiOn  REGULATION  23 !  ( H )  RoTuRCRAFT 
designs  UNDER  FEDERAL  AVIATION  REGULATIONS  27 
and  2 9 1  (fa)  V/STOL  AIRCRAFTS  (6) 

crashworthiness  and  passenger  evacuation.  (U) 
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MELPAH  INC  FALLS  CHURCH  VA 

simulation  of  helicopter  and  v/stol  aircraft,  volume 
vl»  XC-1H2  ANALOG  computer  PROGRAM  study:  XC«1**2a 

SIMULATION  EQUATION  MECHANIZATION.  ,U, 

Descriptive  note:  final  kept.. 

JAN  6G  213P  MANARCzYX* J.  A.  {FAITH. R« 

L  *  i 

CONTRACT;  N6 1 339- l 20b 

MONITOR;  NmVTRaDEVCEN  t20S-6 

UNCLASS  I F i eo  report 

SUPPLEMENTARY  note:  SEE  ALSO  Volume  5,  aD-615  952. 

descriptors:  (‘Transport  planes*  mathematical 
mouelSm  (‘vertical  take-off  planes,  mathematical 
MOuElSj,  Tilt  'RINGS,  ANALOG  COMPUTERS, 

simulation,  helicopters,  short  take-off  planes, 

COMPUTER  PROGRAMS,  FuO#  charting,  airfoils, 
aerodynamic  characteristics,  research  planes  <u> 

IDENTIFIERS;  COMPUTER  SIMULATION,  C- 1  AIRCRAFT, 

X C - l H 2 A  AIRCRAFT  (U) 

THE  REPORT  PRESENTS  THE  ANALYSIS  AND  SIMPLIFICATION 
PROCEDURES  THAT  ARE  required  to  define  and  program 
the  mathematical  model  for  the  ac-ih2a  aircraft 
in  a  form  which  is  suitable  FoR  mechanization  and 
sulution  on  a  general  purpose  analog  computer, 
this  program  will  enable  the  naval  training 
device  CENTER  to  PERFORM  DYNAMIC  SIMULATION 
studies  for  a  v/stol  TIlT-WINq  AIRCRAFT, 

SECTION  II  CONTAINS  THE  COMPLETE  MATHEMATICAL 
MODEL  of  the  X  C  —  |  *♦  2  WITH  ACCOmPaNYING  DENOTATION 
AND  VALIDATION,  In  SECTION  ill,  THREE  SETS  OF 

simulation  equations  are  presented,  these  sets 

REPRESENT  The  COMPLETE  SIX  DEqREES  OF  FREEDOM 
EQUATIONS,  LONGITUDINAL  MODE  EQUATIONS,  and  LATERAL- 
DIRECTIONAL  mode  EQUATIONS,  SgCTlON  IV  CONTAINS 

The  mechanization  functional  block  diagrams  along 
with  the  patching  and  operating  instructions  required 
for  their  utilization,  section  iv  also  specifies 
the  analog  computer  installation  which  is  Required  to 
solve  the  mechanizations,  the  subsequent  sections 

CONTAIN:  a  DISCUSSION  OF  PROGRAM  LIMITATIONS, 
CONCLUSIONS,  AND  RECOMMENDATIONS*  (AUTHOR)  (U) 
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the  fluid  stall  sensor  is  a  Remote  indicating 
system  for  DETECTING  stall  on  AIRCRAFT  WINGS,  when 
the  flow  is  attached  to  the  wjng.  it  causes 
ASPIRATION  from  a  PROBE  JUST  ABOVE  the  wing  surface, 
separated  flow,  associated  with  stall,  decreases 
the  aspiration,  the  change  in  aspiration  is 
amplified  by  a  hj*,h  impedance  FlUjd  amplifier  which 
drives  an  indicator,  the  position  of  inoiCators 
from  SEVERAL  PROBES  ACROSS  the  WING  GIVES  an 
INDICATION  OF  ThE  AMOUNT  OF  LlFT  REMAINING. 

(AUTHOR) 
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A  GENERAL  METHOD  is  presented  FDR  ThE  DETERMINATION 
OF  AEROOYNAMIC  CHARACTERISTICS  of  FaN-In-WING 
CONFIGURATIONS  BY  MEANS  OF  INCOMPRESSIBLE  POTENTIAL- 
FLOrt  THEORY.  THE  METHOD  IS  APPLICABLE  TO  WINGS. 

FLAPPED  OR  UNFLAPPEO,  AND  TO  A  WIDE  VARIETY  OF  OTHER 
POTENTlAL-FLOw  BOUNDARY-VALUE  PROBLEMS.  ARBITRARY 
WING  AND  INLET  GEOMETRY,  (-an  INFLOW  DISTRIBUTION, 

THRUST  VECTORING,  ANGLE  OF  ATTACK,  ANGLE  OF  YAW,  AND 
FlIuHj  SPEEDS  FNOM  HOVER  THROUGH  TRANSITION  CAN  BE 

treated,  the  theoretical  model  is  completely  three 
DIMENSIONAL,  with  no  LINEARIZATION  of  boundary 
CONDITIONS.  THE  CALCULATED  RESULTS  INCLUDE 
PRESSURE  DISTRIBUTIONS.  LIFT,  INDUCED  DRAG  AND  SIDE 
FURCE,  PITCHING  MOMENT,  ROLLING  MOMENT  AND  YAWING 
MOMENT.  THE  NUMERICmL  POTtNTI  aL-FlO,,  SOLUTION  is 

obtained  with  source  and  vo«TeX  distributions  on  the 

BOUNDARY  SURFACES.  THE  REPRESENTATION  is  composed 
of  small,  constant-strength  source  sheet  panels 
DISTRIBUTED  OVER  THE  EXTERIOR  WlNG  SURFACES,  INTERNAL 
VORTEa  f i laments  which  EMANATE  FROM  the  WING  TRAILING 
edge  to  provioe  circulation;  •  iu) 
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the  report  describes  a  digital  computer  program 

OEVELCPED  To  STUDY  THE  AErODYnAmIC  CHARACTERISTICS  OF 
FAN-IN-WING  CONFIGURATIONS.  ThE  PROGRAM  IS  WRITTEN 
In  the  FORTRAN  IV  And  ascent  LANGUAGES  foR  The 
CONTROL  Data  CORPORATION  60U0-SERIES  digital 
computers,  three  basic  packages  are  provided  by 
the  program:  a  geometry  package  produces  a 
detaIleo  description  of  The  configuration*  an 
aerjdynamic  package  provides  a  theoretical  solution 
for  the  potential  flow  about  T«t  configuration,  and  a 
BuUhOaRY-LA yer  package  furnishes  THE  BOUNDARY-LAYER 
characteristics  on  the  wing  surface,  the  Report 
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EXPERIMENTAL  VALUES  of  TH$  LONGITUDINAL  stability 
DERIVATIVES  Of  THREE  TILT-WINg  VTOL  AIRCRAFT 
configurations  as  obtained  from  tests  of  several 
mgolls  are  presented,  results  from  the  naSa 

FULL-SCALE  WIND  TUNNEL  AT  LaNgLEY  FIELD.  THE 
PRIimCETON  track,  THE  LTV  AEROSPACE 
corpukatiun  a i no  tunnel  and  flight  test  are 
included,  an  analysis  IS  INCLUDED  WHICH  UTILIZES 
RUOf-uOCUS  AND  ANALOG  COMPUTER  STUDIES  TO  COMPARE  ThE 
CHARACTERISTIC  ROOTS  AND  TRANSIENT  RESPONSE  OF  THE 

aircraft  as  the  longitudinal  derivatives  are  varied 

WITHIN  THE  KANGL  EXHIBITED  oY  ThESE  DATA.  TRIM 
CONDITIONS  AT  WING  INCIOENCtS  FROM  20  TO  90  DEGREES 
ARE  CONSIDERED*  THE  THREE  CONFIGURATIONS  INCLUDED 

IN  the  analysis  were  found  TO  exhibit  quite  similar 

STABILITY  CHARACTERISTICS  in  the  LOrt-SPEED  REGIME. 

GOOD  CORRELATION  WAS  FOUND  to  EXIST  BETWEEN  NASA 
WIND  TUNNEL  DATA  AND  PRINCETON  DYNAMIC  MOUEL 

track  data  for  the  vz-2  aircraft* 
consideration  is  given  to  the  importance  of  various 
DERIVATIVES  IN  uETERMININg  the  RESPONSE 
CHARACTERISTICS*  a  large  NUMBeK  OF  ANALOG  computer 
TRACES  ARE  INCLUDED,  .  (U) 
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DEHuNSTRATIUN  TESTS  and  AhAlOG  SIMULATIONS  were 
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APPLICABLE  FOR  THRUST  CONTROL  OF  TIP  TURBINE  DRIVEN 
LIFT  FANS.  THE  TIP  TURBINE  DRIVEN  LIFT  FAN  USED 
The  LIGHTWEIGHT  LF2  ROTOR.’  CONTROL  RESPONSE 
RaT&S  of  U « 3 1  SECOND  FOH  roll  CONTROL  AND  0.10  SECOND 

for  height  control  were  demonstrated,  the  jazzeR, 
an  anticipatory  device,  improved  the  response  to 

ABOUT  ONE-HALF  THE  ORIGINAL  LEVEL.  AERODYNAMIC 
PERFORMANCE  Of  THE  SYSTEM  MET  Or  EXCEEDED  OBJECTIVE 
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the  results  of  a  study  to  determine  the  dynamic 
RESPONSE  CRITERIA  Fur  V/STOl  aircraft  simulator 
trainers  are  presented.  The  fundamentals  of  v/ 

STUL  uYNAMICS,  CONTkOL,  AND  SIMULATION  YV X T H X N  THE 
VARIOUS  v/STOL  flight  REGIHeS  ARE  DESCRIBED. 
DIFFICULTIES  LUELY  TO  BE  EnCqUnTERED  in  DEVELOPING 
an  adequate  v/siol  aircraft  simulation  are  also 
PRESENTED.  METHODS  AND  PROCEDURES  for  determining 
The  ACCURACY  to  WHICH  SPECIFIC  DYNAMIC  RESPONSE 
parameters  must  be  simulated  ARt  presented,  and  based 

UPON  THESE.  SIMULATION  TOlEKAnCES  ARE  DEVELOPED  FOR 
EACH  SIGNIFICANT  HANDLING  QUALITIES  PARAMETER  IN  EACH 
FLIuHT  REGIME.  THE  DYNAMIC  ATTRIBUTES  OF  THE 
PILOT-AIRCRAFT  COMBINATION  ..  I  tH  regard  to  each 
SPECIFIC  PARAMETER  ARE  DISCUSSED*  A  DETAILED 
DESCRIPTION  OF  VARIOUS  V/sTuL  AIRCRAFT  EQUATIONS 
Of  motion,  transfer  FUNCTIONS,  AND  MORES  OF  MOTION  is 
included  and  the  practical  limitations  of  various 
METHODS  AhD  PROCEDURES  for  PROGRAMMING  The  equations 
of  motion  for  piloted  flight  simulation  purposes  are 
DISCUSSED.  (AUTHOR)  (U) 
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VERY  LITTLE  IS  kNOWn  ABOUT  THe  PROBLEMS  ASSOCIATED 
WITH  A  VTOL  AIRCRAFT  hovering  OvER  A  WATER  surface, 
some  of  the  more  important  of  These  unknown  effects 

APPEAR  to  BE  THE  EFFECTS  OF  SuRFACE  WINDS  AND  WAVES 
ON  THE  STABILITY  ANO  CONTROL  CHARACTERISTICS  OF  THE 

hovering  airplane,  the  effects  of  the  airPlane*s 

D 0 W n iT a S h  UN  TmE  WaTeR  SURFACE,  aNO  THE  EFFECTS  UF 
sorface  winds  and  waves  on  the  spray  generated  by  the 

AIRPlaNE»S  OOwN«aSH,  IN  ORDER  TO  EXAMINE  THESE 

seemingly  more  important  effects,  a  special  model 
testing  facility  has  been  BUIlT.  this  FACILITY 
permits  a  model  simulating  a  hovering  airplane  to  be 
TESlEo  AS  the  facility  GENERATES  waves  of  variable 
heights  and  lengths  on  the  WATER  SURFACE  below  the 
MUDtL  TEST  station.  THE  FACILITY  CAN  ALSO  GENERATE 
A  SURFACE  WIND.  DURING  THJS  TeST  A  MODEL  OF  A 
TILTING  VTOl  AIRPLANE  WITH  FOUR  propellers  was 
TtSTED  AS  IT  SIMULATED  MOVER  AT  VARYING  HEIGHTS  ANO 
disk  loadings  above  the  variable  water  surface 
conditions,  the  effects  of  water  waves  on  THE 
FORCES  and  moments  FELT  BY  THE  HOVERING  MODEL  WERE 

found  to  be  negligible,  and  the  effects  of  the 
surface  wind  on  the  forces  and  moments  were  found  tu 

BE  AS  WOULD  8E  PREDICTED  WITH  A  NEGLIGIBLE  EFFECT  OF 

waves  even  with  ThE  surface  wiNo*  Wi  i 
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FLIGHT  COULD  PRUVlDt  A  BASIS  FOR  PRECISION  IN-FLIGHT 
DELIVERY  AND  COULD  DVEKCOhE  MAJOR  OPERATIONAL 
RESTRICTIONS  ASSOCIATED  WITH  MANY  OF  THE  CONVENTIONAL 
AIR-OrOP  TECHnIgUES*  THE  STUDY  WAS  partially  BASED 
ON  ACTUAL  AIR-DROP  DEMONSTRATIONS*  SINGLE  CARGO 
LOADS  OF  uP  TO  3,U0U  POUNDS  W£rE  GRAVITY  DROPPED  JN 
HOVtR  AND  AT  30  KNOTS,  AND  lOaDS  OF  UP  TO  R,000 
POUnDs  WERE  EXTRACTtD  BY  PARACHUTE  aT  127  KNOTS. 

USING  THESE  FLUHT  DATA  TO  SET  OP  A  REALISTIC 
SIMULATION,  A  MATHEMATICAL  MOqEL  OF  THE  XC- 1 H2A 
AIRPLANE  AND  A  HUMAN  PILOT  mE«E  USED  TO  EXAMINE  THE 
AIRCRAFT’S  RESPUNSE  WITH  CARGO  WEIGHTS  UP  TO  THE 
AiRPLANE’S  MAXIMUM  PAYLUAD  gF  8,000  POUNDS  In  THE 
LOW-SPEED  PORTION  OF  TRANSITION  AND  12,000  POUNDS  AT 
A  127-Knot  FLIGHT  CONDITION.  tHL  STUDY  SHOWS  THAT 

the  maximum  payload  could  be  successfully  dropped 

with  PROPER  PILOT  TECHNIQUE.  mEaNS  OF  EXTENDING 
The  AIRPLANE’S  AIR-DROP  CAPABILITY  THROUGH  THE  USE  OF 
SPECIAL  EXTRACTION  FORCES  AND  PARAMETERS  APPLICABLE 
TO  THE  AIK-OROP  SYSTEM  WERE  STUDIED. 
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STUDIES!  PROPULSION  GEARS,  REDUCTION  G.EaRS, 

OPTIMIZATION,  REDUCTION,  DESIGN, 

PITCH (MOTION)  ,  BORON,  PROPELLER  BLADES, 

TITANIUM 

identifiers;  tradeoffs 

A  FEASIBILITY  STUDY  OF  ADVANCED  V/SfOL 
PROPELLER  SYSTEMS  FOR  THE  197q-1?75  TIME  PERIOD  WAS 

conuUcted.  the  primary  objective  of  the  study  was 
To  INVESTIGATE  the  APPLICATION  of  new  MATERIALS  and 
new  design  concepts  to  define  The  maximum  reductions 
in  SPECIFIC  weight  of  THE  COMpLETE  PROPELLER  SYSTEM 
(Including  reduction  gearbox)  attainable  in  this 

time  PERIOD*  PRELIMINARY  DESIGNS  of  FUTURE 
PROPELLER  SYSTEMS  PRESENTED  IN  THE  REPORT  ARE  OVER  SO 
percent  LIGHTER  THAN  COMPARABLE  present-day  V/ 
stol  systems,  three  integral  gearbox  propeller 

SYSTEMS,  WITH  AND  WITHOUT  cTClU  PITCH  AND  WITH  AND 
WITHOUT  A  CROSS-SHAFT  DRIVE  Pad,  were  defined  in  this 
REPORT  USING  the'  ADVANCED  TECHNOLOGY  INDICATED  AS 
FEASIBLE  BY  THE  STUDY.  EACH  MaJOR  COMPONENT  OF  THE 
IGB  PROPELLER  SYSTEM  WAS  OPTIMIZED  AND  THEN  MERGED 
INTO  COMPLETE  SYSTEM  DESIGNS.  A  SUMMARY  WEIGHT 
TABULATION  IS  PRESENTED  showing  the  RELATIVE 
CONTRIBUTIONS  OF  EACH  MAJOR  COMPONENT  OF  THE 
PROPELLER  SYSTEM  TO  THE  TOTAL  INDICATED  WEIGHT 
REDUCTIONS.  A  SIGNIFICANT  PORTION  OF  THE  WEIGHT 
REDUCTIONS  IS  SHOAN  TO  BE  ACHIEVABLE  BY  1970,  SINCE 
The  TECHNOLOGY  RETIRED  IS  PRESENTLY  UNDE^ 
development  or  is  a  natural  Extension  of  existing 
TECHNOLOGY.  OTHER  SIGNIFICANT  WEIGHT  REDUCTIONS, 

SUCH  AS  THOSE  RESULTING  FROM  THE  USE  OF  BORON  BLADE 
SPARS  AND  TITANIUM  OEARJNg,  ARE  AT  AN  EARLY  PHASE  OF 
their  technology  developmlnt  iu) 
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SHORT  TAKE-OFF  PLAnES,  WJNd  TUnNEL  MODELS, 
OOftNrtAsH,  oAkE,  nOVEKlNG 

Identifiers:  flow  breakdown, 

FENCES! AERODYNAMICS) ,  TRANSITION  FLIGHT 


an  EXPERIMENTAL  study  Was  made  to  INVESTIGATE 
means  TO  ALLEVIATE  FLOY;  BrEaKDOWN  BY  USING  A  NUMBER 
OF  DIFFERENT  STKAKE  OR  fence  configurations.  A 
total  of  23  oiffekent  configurations  were  studied 
the  R  X  6  FT.  Insert  with  a  2  FT.  diameter  KIGID 
Rotor  at  about  /  psf  disk  loading,  none 
STRaKe  CONFIGURATIONS  STUDIED  in  the 
completely  eliminate  the  effect  of  flow  BREAKDOWN. 


of  the 

EXPERIMENT 
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DESCRIPTORS:  t  *  VERT  I  Cal  IAkE-OfF  planes,  tFLlGHT 

CONTROL  SYSTEMS),  SHUF<T  TAKE-OfF  PLANES,  MAN- 
MACHINE  systems,  display  SYSTEMS,  analysis* 

MATHEMATICAL  MoDtLS,  OPTIMIZATION,  time, 

MOVEK  I  n6  ,  v»  A  I  N  .  MAlHtMATICAL  PREDICTION,  PILOTS. 

PERFORMANCE (HUMAN)  (U) 

IDENTIFIERS:  xv- bA  AIRCRAFT,  Optimal  CONTROL 
theory,  v-b  aircraft  {U, 

An  ANALYTIC  PROCEDURE  FOR  DETERMINING  INFORMATION 

display  requirements  and  human  control  and  instrument 
MONITORING  CHARACTERISTICS  for  complex  MULTIVARIABLE 
vehicular  control  systems  is  developed,  the  method 

IS  BASED  upon  ThE  ASSUMPTION  THAT  ThE  HUMAN 
CONTROLLER  .kill  ACT  IN  A  NEAR  OPTIMAL  MANNER. 

OPTIMAL  CONTROL  theory  and  its  associated  state- 
space  representation  is  used  as  the  basis  for  the 
analytic  procedore.  a  model  FOR  the  human 

CONTROLLER  IS  DtVELUPED  IN  rt H I C h  THE  CONTROLLER  * S 
INHERENT  LIMITATIONS  are  APPROXIMATED  8 y  a  time 
delay,  the  model  includes  a  PrEuICTOR  for 
compensating  for  this  time  delay,  a  controller  for 
PRODUCING  The  CONTROL  INPUTS  TO  The  Vehicle  and  a 
cost  functional  that  is  to  be  minimi njv£t),  the 

CONTROLLER  IS  ASSUMED  To  bE  OPTIMAL.  SEVERAL 
SUBOPTIMAL  PREDICTORS  ARE  INVESTIGATED.  ONLY 
Quadratic  cost  functionals  are  considered,  the 

ANALYTIC  PROCEDURE  ASSUMES  THAT  THE  HUMAN  OPERATOR  *  5 
CONTROL  CHARACTlR 1ST  ICS  CAN  BE  REPRESENTED  BY  A  SET 
OF  BAINS  OPERATING  uN  The  DtLAYEO  STATE  VARIABLES  of 
the  system. 

143  (U) 

UNCLASSIFIED  /ZQm07 


unclassified 

DDC  REPORT  BIBLIOGRAPHY  SEaRcH  CONTROL  NO.  /ZQM07 

AD-703  68Z  1/3  1 U 

FOREIGN  TECHNOLOGY  0  I  V  «R 1 GHT-Pa T TErSON  AFB  OHIO 

VERTICAL  TAKEOFF  ANo  LANDING,  (U) 

FEfa  70  UUP  PAVLENKO, V.  F*  { 

REPT »  NO*  FTD-MT-2H-379-69 
PROjI  FTD-723027B 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTES  EDJTED  MACHINE  TRANS.  OF  MONO. 
VERTIKmLnYI  VZLET  I  POSAOKa,  MOSCOW,  1968  P l - 1 1 2 1  BY 
RObEKT  ALLEN  POTTS* 

DESCRIPTORS!  (•VERTICAL  TAAE-OpF  PLAnES, 
PERFUNMANCEUNGINEERING))  i  take-off,  aircraft 
LANDINGS,  helicopters,  aircraft  ENGINES,  flight 
control  SYSTEMS,  STABILIZATION,  aviation  safety, 

UETS,  FLIGHT,  USSR  ( U  > 

IDENTIFIERS!  ROTARY  WING  AIRCRAFT* 

TRANSLATIONS  (U1 

CONTENTS!  CERTAIN  CHARACTERISTICS  OF  FLIGHTS  IN 

nature?  helicopters  and  rotary  wing  aircrafts 

VTOL  AIRCRAFT;  VTOL  AIRCRAFT  pOrtEK  PLANTS? 

STABILIZATION  AND  CONTROL  OF  VTOL!  TRANSITION 

conditions  of  flight  of  vtol  aircraft;  flight 

SAFETY  of  vtol  AIRCRAFT!  EFFECT  °F  A  GAS  UET  ON 

T h£  TaKEOFF-LaNDING  S I T t !  anOmALIES  Of  FLIGHT 

CHARACTERISTICS  OF  vTOL.  (0) 


unclassified 


/Z0M07 


UNCLASSIFIED 


uDC  KEPOkT  BIBLIOGRAPHY  SEARCH  CONTROL  no,  /ZQM07 

AD-7UN  bbt  S/1U  1/J 

BOLI  bERAiJEK  AND  NEWMAN  InC  CAMBRIDGE  HASS 

application  of  optimal  contkou  theory  to  the 
PREDICTION  OF  Homan  PERFORMANCE  in  A  COMPLEX 
task*  i u  J 

DESCRIPTIVE  note:  FINAL  KEPT.  jAN  68-SEP  6V. 

MAR  7U  156P  bARONtSHELDON  ! EuK I  NO » JEROME 

I.  {KlEIN MAN, DAVID  e.  JMlLLER.DoNCANC.  I 
LEVISON, WILLIAM  H»  I 
REPT.  NO.  0BN-177A 
CONTRACT?  F336 1 5"6B*C«I I  92 
PROJ:  AF-8Z19 

MONITOR;  AFFUL  TR-69-81 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (*REACTiONIPSYCHOlOgY) ,  THEORY), 
(•PERFORMANCE (HUMAN) ,  MA  THEMATiCmL 
PREDICTION),  ( *VtRT I  CAL  TAkE-OfF  PLANES, 

HANDLING),.  HOVERlNb,  SCIENTIFIC  RESEARCH, 
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A  PkOcEUURE  Is  DEVEuOPED  FOR  USING  HUMAN  response 
THEORY  AND  THE  ANALYTIC  METHODS  OF  OPTIMAL  CONTROL 
theory  to  analyse  a  complex  manual  control  task, 
the  central  element  in  the  procedures  is  a  model  of 
the  human  operator  that  is  based  on  the  assumption 
that  ^ell-trained  operators  perform  optimally  subject 
to  certain  inherent  limitations,  recent  results  in 
human  response  theory  provide  the  rlPResentation  of 
THE  HuMaN’S  limitations,  optimal  control  theory  is 
Then  used  to  pRtDjCT  CLOSED-LOOP  HUMAN  AND  SYSTEM 
PERFORMANCE.  THE  MANUAL  CONTROL  OF  THE 
LONGITUDINAL  POSITION  OF  A  hOvEKlNG  VTOL  VEHICLE  IS 
ANALYZED  using  THE  DEVELOPED  techniques. 
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THE  REPORT  DESCRIoES  A  MATHEMATICAL  MODEL  OF 
ROTORCRAFT  that  may  be  USED  To  DETERMINE 

characteristics  of  performance*  stability,  response, 
anq  rotor  blaoe  loads,  the  complexity  of  the 
equations  used  requires  the  use  of  a  digital  computer 
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(U) 


(U) 

(U) 


THE  VOLUME  PRESENTS  ALL  DOCUMENTATION  AVAILABLE  TO 
AID  ThE  USER  OF  THE  COMPUTER  pROGRAM  DEVELOPED  IN 

this  aork.  the  input  format  section  provides  an 
EXPLANATION  Of  all  of  the  QUANTITIES  input  to  the 
computer  program,  many  uf  the  inputs  are  defined  by 

EQUATIONS  SHORING  HO*  THEY  FUNCTION  IN  THE  PROGRAM* 

THIS  makes  THE  USE  of  The  INPUTS  AS  CLEAR  AS 
POSSIBLE.  FOUR  TYPICAL  SETS  OF  INPUT  DATA  ARE 

included  as  working  examples*  The  output  guide 
gives  a  thorough  discussion  of  all  uf  the  forms  of 
COMPUTER  uUTPgT  obtained  by  The  user* 
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AN  INVESTIGATION  TO  DETERMINE  ThE  RANGES  OF  VARIOUS 
LATERAL  DIi’RECTIOMAL  CHARACTERISTICS  REQUIRED  TO 

provide  adequate  flying  Qualities  for  turning 
maneuvers  at  low  speed  was  undertaken  using  an 

AIRdORNE  V/STOL  AIRCRAFT  SIMULATOR.  FIVE 

parameters  were  varied  in  a  systematic  manner:  the 
oamping  ratio,  the  frequency*  and  the  ratio  and  the 
frequency  of  the  numerator  uf  the  roll-angle  to 

AILERON-CONTROL-INPUT  TRANSFER  FUNCTION,  THE  PILOTS 
PERFORMED  A  LOW  SPEED.  VISUAL  MANEUVERING  TASK  AND 
DOCUMENTED  THEIR  ASSESSMENT  OF  THE  CHARACTERISTICS 

through  eaTensive  comments  and  a  numerical  rating, 
the  Report  presents  all  the  data 
RESPECT  TO  the  TEST  PARAMETERS* 
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the  Report  presents  the  reduced  data  obtained 
during  an  extensive  SERIES  WF  PROPELLER  static 
perfokMance  tests  which  were  run  because  of  a  static 

PERFORMANCE  ThRuST  DEFICIENCY  ENCOUNTERED  DURING 
FLIGHT  tests  of  THE  XC-1*)2A  V/STOL  CARGO 
AIRCRAFT.  THIRTEEN  different  pRupellers  were 
USEui  28  DIFFERENT  C0NF l GuR AT j OnS  WERE  OBTAINED  BY 
CHANGING  PARAMETERS  of  some  Of  THE  13  BLADES,  the 
RtUUCED  data  FOR  THt  26  VERSIONS  OF  PROPELLERS  TESTED 
are  presented,  parameters  stuoied  during  the  tests 
INCLUDED  bLaDE  cuff  (ON  OR  OFf)»  TIP  SHAPE, 

TWIST,  ACTIVITY  factor,  camber,  and  airfoil  section, 
DATA  on  several  OlHtK  STATIC  THRUST  PROPELLERS 
TESTED  UN  RIGS  NOS.  1  AND  R,  WHICH  WERE  NOT  A 
PART  OF  This  T  EaT  StRIES,  ARE  ALSO  PRESENTED  FOR 

additional  information.  The  Information  obtained 

FKOh  the  TESTS,  IN  EFFECT,  REPRESENTS  A  STaTe-OF-TH£- 
ART  STUdY  FOR  IMPROVING  PROPElL£R  STATIC  PEKFQRMANCt 
FOR  V/STOL  AIRCRAFT  APPLICATIONS*  THE 

information  obTaine*  during  these  tests  can  be  used 

TO  more  ACCURaTcLY  PREDICT  STaTIC  ThRUST  FOR  FUTURE 
PROPELLER  DRIVEN  V/STOL  AJRlRaFT*  (AUTHOR)  (U) 
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descriptors:  (*vertical  taae-off  planes,  *ground 

effect »  i  PRESSURE,  FUSELAGES,  VELOCITY,  nozzle 

GAS  FLOW,  UETS,  THESES  (U) 

the  Theoretical  solution  for  the  flow  bemeath  v/ 

STOl  aircraft  was  eatenoed  to  InCLUuE  TILTED  jet 
CONFIGURATIONS,  a  LABORATORY  MODEL  was  CONSTRUCTED 
To  TEST  THE  EFFECT  OF  VARIATION  OF  THE  PARAMETERS 
governing  The  Flow.  FREE  STREAMLINE  PLOTS.  PRESSURE 
COEFFICIENTS  CN  THE  GROUND  ANq  FUSElAGE  AND  VELOCITY 
PROFILES  in  'The  NUZZLES  Were  DETERMINED  from  HOT-WIRE 
ANEMOMETER  TRaVlRSES  and  MICRoMANOMETer  readings. 
EAPEKIMETAL  Data  COMPARED  FAVORABLY  WITH  the 

theoretical  determinations,  Iauthori  iui 
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DESCRIPTORS;  (•T'JRBOFAN  ENuINESt  CONTROL  SYSTEMS), 

i *  vert i cal  take-off  planes,  iurbofan  engines), 

(•GAS  TURBINES,  MATHEMATICAL  MODELS),  DUCTED 
FANS,  TURBINE  PARTS,  LOGIC  CjRcUlTS,  FUELS » 

UWUID  LEVEL  CONTROL,  F  A  1  LORE  (  MECHAN  I  CS  )  , 

SIMULATION,  computer  PROGRAMS  { 

IDENTIFIERS;  A'TF-60  tNGlNES,  COMPUTERIZED 
SIMULATION,  COMPUTER  ANALYSIS,  *ENGINE  CONTROL 
SYSTEMS  , 

VTOL  TYPE  AIRCRAFT  INCORPORATING  TURBO-FaN  ENGINES 
AS  lIFTINv,  MEANS  DO  NOT  SENSIfiLY  LEND  THEMSELVES  TO 
THE  CROSS-COUPLING  PROVISIONS  INHERENTLY  AVAILABLE 
W 1 T fi  THE  S.IAFTInG  OF  PROPfcLLER  TYPE  ENGINES.  AN 

engine  failure  in  the  fan  engine  case  is  therefore  a 
considerably  more  precarious  matter  for  which 
Provision  fur  thrust  compensation  more  responsive 
than  a  pjlot  would  appear  to  be  required,  the  study 
utilizes  a  very  comprehensive  hybrid  simulation  of 

TmE  WTF-6U  ENgIiJc  WHEREIN  AlL  ENGINE  COMPONENTS  ARE 
SIMULATED  ON  A  PERFORMANCE  MAp  BASIS  THEREBY 
INCLUDING  ALL  NON-LI N£ AR I T I ES  AS  WELL  AS  PERMITTING 
the  availability  UF  any  AnD  All  engine  PARAMETERS  for 
use  Ai  CONTROLLED  VARIABLES  OPERATING  IN  CONJUNCTION 
WlTri  THE  MANIPULATED  VARIABLE,  FUEL  FLOW,  FURTHER, 

Realistic  acceleration  control  in  the  course  of  large 
UPSETS  is  ACCOMPLISHED  thereby  PERMITTING  a  control 
system  ANALYSIS  WHICH  IS  COMPLETELY  APPLICABLE  TO  TmE 
DETaIl  DESIGN  OF  THE  CONTROL  SYSTEM  AND  THE  SELECTION 
OF  COMPONENTS.  (AUTHOR)  ‘  , 
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descriptors:  (^approach,  *display  systems). 

(♦HELICOPTERS,  APPROACH),  (*VErTICAL  TakE-OFF 
PLANES,  APPROACH),  AIRCRAFT  LANDINGS,  FLIGHT 
paths,  mathematical  models,  simulation  ( 

identifiers;  uh-i  aircraft,  h-i  aircraft,  xv-s 

AIRCRAFT,  V-S  AIRCRAFT  ( 

ThE  Primary  OfjJtCTlVE  of  the  PROGRAM  was  to 
INVESTIGATE  aircraft  DISPLAY  rE«U I REGENTS  FOR  STEEP- 
AnGlE  APPROACHES  AND  LANDINGS  WITH  1975-1980  ERA 

tactical  rotary-wing  and  v/stoL  aircraft,  the 
study  was  conducted  with  variable-velocity 

SIMULATIONS  OF  BELL  UH-1  AND  RYaN  Xv-5 

aircraft,  alternative  display  formats  were 
Developed  and  empirically  evaluated  by  means  of  Real- 

Time  MAN- IN-ThE-LUOP  SIMULATION  TECHNIQUES.  JN 

Audition,  approach  angle  and  profile  characteristics 

WERE  SYSTEMATICALLY  VARIED  TO  ASCERTAIN  THEIR  EFFECTS 

ON  TASK  performance,  interpreted  within  the 
constraints  imposed  upon  and  bT  the  simulations, 
Results  of  the  study  indicated  that  manually 
controlled  ifr  steep-angle  approaches  and  Landings 

Af\E  POSSIBLE  with  AlL  DISPLAY  FORMATS  EVALUATED* 
GENtRALLY,  HORUONTAL  SITUATION  DISPLAY  FORMATS 
WERE  FOuNu  TO  YIELD  MORE  ACCURATE  AND  PRECISE 
PILOTING  PERFORMANCE  WITH  B0TH  VEHICLES.  EFFECTS  OF 
APPROACH-PROFILt  VARIATIONS  WERt  MINOR,  WHILE  EFFECTS 
OF  APPROACH  ANGLE  DIO  VARY  AS  A  FUNCTION  OF  THE 
VEHICLE  FLOwN  and  The  A  A I S  OF  ERROR  OR  PERFORMANCE 
MEASUREMENT.  (AUTHOR)  U  n 
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PErFoRMANCE(ENGINEERING)) »  HaN-HaCHInE  systems, 
pilots,  movering,  mathematical  prediction, 

SPECIF  i  C  A  T  1 0  N  S  ,  PEKFORmANCE(hUhAN)  ,  FLIGHT 
CONTROL  SYSTEMS  ( U ) 

IDENTIFIERS:  evaluation  iu) 


a  study  of  the  correlation  of  pilot  model 
parameters  and  closed-loop  performance  with  pilot 
opinion  of  vtql  hover  dynamics  was  conducted,  the 
encouraging  Results  suggested  a  pilot-vehicle 
analysis  method  of  predicting  pilot  model  parameters, 
ClOsEd-LOOP  pilot-vehicle  performance  with  gust 
Inputs,  AND  Pilot  OPINION  RaTjN&S  for  a  wide  range  of 
VtHlCuE  DYNAMICS.  This  APPROACH  was,  in  turn,  used 
To  PKEDlCl  RATINGS  FOR  COMPARISON  WJTh  FIXED  BASE, 

moving  base,  and  flight  test  results  for  vfr 
CONDITIONS*  again  ThE  RESULTS  fttRE  PROMISING,  AND  A 
NEW  MtThOO  uF  specifying  hover  DYNAMICS  FOLLOWED 
NaTuRaLlY.  the  NEV.  PILOT-VEhJcLE  analysis  concept, 
Called  THE  MINIMUM  pilot  RATING  METHOD,  IS  DISCUSSED 
IN  TERMS  UF  APPLICATIONS  TO  OtH£R  TASKS,  FLYING 
QUALITIES  SPECIFICATION,  AND  CONTROL  SYSTEM  DESIGN. 
(AUTHOR)  (U) 
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supplement  ary  not:.;  prepared  in  cooperation  with  aro, 
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DESCRIPTORS;  (•GROUND  EFFECT,  pLOft  FIELDS), 
(♦JETS,  INTERACTIONS),  (-VERTICAL  TAKE-OFF 
PLANtS,  HOVERING),  VELOCITY 
IDENTIFIERS;  CRObS  FLOW 


(U> 

(U) 


A  ft  I  NO  TUNNEL  INVESTIGATION  #AS  CONDUCTED  IN  THE 
LOW  SPEED  #1ND  TUnNLL  (V/STOL)  TO 

DETERMINE  The  VELOCITIES  in  The  RECIRCULATION  REGION 
OF  TUt  FLOW  FIELD  PRODUCED  tt*  THE  INTERACTION  OF  A 
jet  Impinging  on  a  ground  plane  with  crossflow, 
axial  and  VERTICAL  VELOCITY  COMPONENT  MEASUREMENTS 
WtRt  OBTAINED  WITH  A  FORWaRD’SCaTTER I NG  LASER 
DOPPLER  VtLOClMtTER.  TEST  RESULTS  PROVIDE  T«0- 
COMPOnEnT  VELOCITY  FIELDS  AND  INDICATE  THAT  THE  JET- 
tj-free-stream  velocity  Ratio  is  much  more  important 
IN  DETERMINING  r fie  flow  field  than  the  magnitude  of 
The  INDIVIDUAL  VELOCITIES.  (AuThOR)  (U) 
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DESCRIPTORS:  ( * VtRT I  CAL  TAkE-OfF  planes, 
(•FLAPS,  •FLIGHT  CONTROL  SYSTEMS)  >  TILT 
PITCH (MOTION) ,  HOVERING,  MOMENTS,  ANGLE 
ATTACK,  SERVOMECHANISMS,  MODEL  Tfc.STS 

identifiers:  geared  flap  control  systems 
transition  flight,  EVALUATION 


flaps)  , 

rtlNGS, 

OF 


(U) 

(U) 


the  geared  flap  control  system  provides  a  means  for 
controlling  a  tiltwing  v/stol  AIRCRAFT  in  HOVER 
anu  transition  flight  mThout  The  use  of  auxiliary 
systems  such  as  cyclic  propeller  pitch  or  tail  uets/ 

ROTORS.  THE  SYSTEM  IS  BASED  0N  USING  THE  FLAP  AS  AN 
AERODYNAMIC  SERVO  To  POSITION  THE  WING  RELATIVE  TO 
The  FUSELAGE,  although  THE  SYSTEM  is  MECHANICALLY 
simple,  the  control  characteristics  are  difficult  to 

VISUALIZE  BECAUSE  of  THE  COuPlEu  BOdY  DYNAMICS 

involveu.  therefore,  a  comprEhEnsi ve  analytical  and 

MODEL  TESTING  PkOGRAM  L*S  PERFORMED  TQ  EVALUATE  THE 
SYSTEM.  (AUTHOR)  (U) 
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descriptors:  uairspeed  indicators,  *vertical 
off  planesj,  velocity,  thrust,  measurement! 
ions 

IDENTIFIERS;  VaMSIVECTOR  airspeed  MEASURING 
SYSTEMSI,  VECTOR  AIRSPEED  MEASURING  SYSTEMS 

an  INVESTIGATION  WAS  made  OF  THE  USE  OF  GASEOUS 

i ion)  discharge  sensors  to  achieve  aDeuuaTe 
measure  of  aircraft  velocity  anu  installed  thrust. 
(AUTHOR) 
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descriptors;  (•vortices,  trailing  edgEj,  (*jet 
flaps,  vortices),  (-vertical  take-off  planes, 

LIFT),  WINGS,  angle  OF  ATTACK-,  ASPECT  RATIO  (U> 

Identifiers;  blowing  C  u  > 

the  purpose  of  the  investigation  was  to  measure  the 
geometry  of  the  trailing  vortex  generated  behind  a 

JET-FlAPPEO  WjNu.  SUCH  VOrTICES  CAN  POSE  A  SERIOUS 
h«zmRo  to  aircraft  that  penetrate  them,  previous 
investigations  performed  on  conventional  wings 
Indicate  that  these  vortices  persist  for  some  time 
ANO  Have  MAXIMUM  tangential  VELOCITIES  which  INCREASE 
linearly  ,» I TH  the  lift  COEFFICIENT,  as  future 
AIRlRaFT  may  employ  high  u i ft  devices  SUCH  as  jet- 
FLAPPED  WINGS,  THE  VORTICES  Generated  COULD  be  LVeN 
stronger.  TaO  SEMiSFAN  MODELS  Op  A  JET-FLAPPED  WING 
WERE  tested  IN  A  SUBSONIC  WJNg  tunnel,  PARAMETERS 
VARIED  DURING  TESTING  INCLUDED  THE  JET  FLAP  ANGLE, 

ANGLE  OF  attack,  aspect  RATIO,  ANO  jet  momentum 
COEFFICIENT,  VORTEX  MEASUREMENTS  were  OBTAINED 
USING  A  VORTEX  METER  WHICH  MEASURED  THE  ROTATIONAL 
SPEtC  OF  THE  FLUID  rtlTHJN  THE  VORTEX.  VALUES 

obtained  ..ere  numerically  integrated  to  yield  the 
tangential  velocity  ano  circulation  distributed 
Through  the  vortex,  experimental  resets  indicate 
that  THE  MAXIMUM  TANGENTIAL  VELOCITY  INCREASES  TO  A 
MAXIMUM  AND  THEN  DECREASES  rtlTH  CONTINUALLY 
INCREASING  JET  blowing,  at  high  VALUES  OF  JET 
BlOo  InG .  THE  VORTEX  WaS  FOUND  To  DEC A Y  R aP I DL Y 
DOWNSTREAM.  (AUTHOR)  (U) 
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DESCRIPTORS:  (•COMPRESSOR  KOTOrS,  DESIGN), 

(•VERTICAL  TAKE-OFF  PLANES,  TUrBuFAN  ENGINES), 

(♦TUKboFAN  ENGINES,  COMPRESSOR  ROTORS),  AXlAL- 
FLo,v  compressors,  axial-flow  compressor  blades, 
inlet  «uide  vanes,  exhaust  diffusers,  gas  seals, 

CONFIGURATION,  TEST  METHODS  (U) 

identifiers:  «tf-9&  engines,  *lIft  fan 

ENGINES  (U) 

DEVELOPMENT  Of  The  REDUCED  SCALE  iVTF-98  lift  fan 

engine  6 as  continued  under  this  program,  the 
OuJECTIVE  of  the  program  was  IMPROVEMENT  Of  the 
PRESSURE  RATIO,  EFFICIENCY  and  DIFFUSION  Of  the 
COMPRESSOR  ROTOR.  TnJS  PROGkAm  INVESTIGATED  THE 
EFFECTS  OF  DEBLONTInG  AND  SaEeP  OF  THE  ROTOR  trailing 
edge  and  modification  of  the  passage  area  schedule 

AND  6aLL  CONTOURS.  THE  MODIFICATIONS  INVESTIGATED 
IN  THIS  PROGRAM  DID  NOT  PRODUCE  INCREASED  ROTOR 

pressure  ratio  or  efficiency,  an  increase  of  ms 

IN  rotor  STATIC  PRESSURE*  ACCOMPANIED  by  a  20* 

REDUCTION  IN  DIFFUSER  LOSSES,  #AS  ACCOMPLISHED. 

This  IMPROVEMENT  PRODUCED  A  5  POINT  INCREASE  IN 
STAGE  EFFICIENCY  OF  THE  COMPRESSOR,  (AUTHOR)  (U) 
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DESCRIPTORS;  ( • A  I RPLANE  ENGINE  NOISE,  ^VERTICAL 
take-off  planes),  jets,  aerooYnamic  noise, 
hovering,  nozzle  GAS  FL0a,  EAHaUST  nuzzles, 
deflection  (U) 

identifiers;  noise  pollution  <u) 

A  NulsE  survey  conducted  on  a  deflected-jet  VTOL 
AIRCRAFT  15  DESCRIBED,  the  TEST  AIRCRAFT  was 

mounted  on  a  vertical  thrust  stand  »*ith  the  nozzles 
OKItNTEo  IN  The  *h0VER-ST0P*  POSITION  WHICe  engine 
runs  »ere  made  kT  different  power  settings,  forty- 
ohe  (hd  microphones  were  located  in  the  field  on 
The  PORT  SIDE  OF  THt  AIRCRAFT  and  SIX  (6) 

microphones  were  located  at  positions  near  the 
AIRCRAFT  SKIN.  The  height  of  the  field  microphones 
Has  varied  1 5  FT,,  lu  FT,  AND  l5  FT),  OnE-THIRD 
OCTmVE  b and  spectra  obtained  FROM  all  MICROPHONES  and 
for  acl  engine  power  settings  were  flat  and  did  not 
exhibit  the  ’haystack*  shape  which  is  characteristic 
ok  A  FREE  JET.  TYPICAL  ONE-THiRd  OCTAVE  BAND  SOUND 
PRESSURE  level  SPECTRA  AND  CONTOURS  Op  OVERALL  SOUND 
PRESSURE  LEVEL  ARE  PRESENTED*  ESTIMATES  OF  JET 
TuTaL  ACOUSTIC  POwER  ARE  DEVELOPED  FROM  THE 
measurements  ANu  RELATED  TO  En6INE  operating 
parameters,  expressions  ake  derived  to  predict  the 
OnE-TnIHD  OCTaVL  band  spectra  at  positions  in  the 
field  and  on  THt  VEHICLE  FROM  SIMILARLY  CONFIGURED 
AIRCRAFT  FOR  VARIOUS  ENGINE  OPERATING  CONDITIONS, 
UUTHOR)  (U) 
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descriptors;  (^vertical  take-off  planes,  •lift) • 

(•jets,  lift) t  mathematical  prediction, 
theory,  pressure,  vortices,  potential  theory 
identifiers;  cross  flow 

finite-element  POTEHTIAL-FLOW-MoDELING  theoretical 
TECHNIQUES  are  described  which  PREDICT,  FROM  first 
PRINCIPLES,  BOTH  THE  ROlLlD-Up  GEOMETRY  AND  THE  PATH 
OF  A  ROUND  LIFTING  JET  CONVERGENT  INTO  A  CROSS- 
FlOi.InG  MAINSTREAM.  AS  UN  VTOL  OR  D I  R£CT  LIFT" 

assisted  stol  aircraft,  starting  with  a 

STRAIGHT-CYLINDER  GtOMETRY,  »pOlNT«  VORTE A  ELEMENTS 

are  perturbed  using  a  pre  dictor-corrector  stepping 
method  to  give  a  first  estimate  of  the  bent-back 
shape,  using  assumed  circulation  values,  a 
COLLOCATION  scheme  is  next  USeD  to  revise  the 
circulation  values,  and  aftlR  ThREE  or  four 
iterations,  a  FINAL  EXIT-PLANE  PRESSURE  DISTRIBUTION 
May  be  CALCULATED,  the  FAN-INdUcED  total  PRESSURE 
rise  IS  SIMULaTlD  by  INJECTING  VORTEX  RINGS  at  a 
CHOSEN  POSITION  in  TH  DUCT  hHiCH  FEEDS  THE  JET. 

SINCE  THE  SCOPE  of  THE  METHOD  IS  ENTIRELY  NQN- 
VISCOUS,  SEPARATIONS  toward  ThE  REAR  OF  REAL  JETS  AND 
The  ASSOCIATED  PRESSURE  ChANGES  are  not  simulated  and 
base-pressure  type  of  pressures  cannot  be  expected. 
NEVERTHELESS,  for  forward  SPEED  ratios  OF  0*1,  0.2, 

0.3  AimO  O.H,  THt  LOW-PRESSURE  CONTOURS  AT  EACH  SIDE 
OF  THE  JET  DO  SHOW  AN  INCREASING  REARWARD  SHIFT.  JUST 
AS  IS  FOUND  EXPERIMENTALLY.  SoMEWhAT  SURPRISINGLY, 

the  simulated  plumes  were  mure  stable  at  higher 

VELUCITY  RATIOS.  AT  LOWER  FORWARD  SPEEDS,  THERE 
WAS  A  TENDENCY  TO  FLAP.  RATHER  LIKE  A  HOSE  END  WHEN 
FREED,  IT  IS  ANTICIPATED  THAT,  IF  VISCOUS  EFFECTS 

were  simulated,  these  motions  might  damp  out,  iu) 
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A  w I  NO  TUNNEL  INVESTIGATION  Of  uETS 
EXHAUSTING  into  a  crossflow.  VOLUME  I. 

TEST  DESCRIPTION  AND  DATA  ANALYSIS.  <  U ) 
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DESCRIPTORS:  ( •  JtT  MIXING  FLOW,  INTERFERENCE), 

(•EXHAUST  GASES,  JET  MIXIN*  FLo«)»  (‘VERTICAL 

take-off  planes,  nozzle  gas  flow),  flat  plate 
MODELS,  WIND  tunnel  MODELS,  FLOW  FIELDS,  CURVE 
fitting,  pressure,  data  PROCESSING  systems,  test 

METHODS.  FLOW  VISUALIZATION,  INTERACTIONS, 

S I  UEaL I P 

identifiers;  total  pressure  rakes,  *cross  flow, 

GRAPHS(CHARTS)  ,  STATIC  PRESSURE  DISTRIBUTIONS, 

circular  plates 

a  LOW  SPEED  A I  NO  TUNNEL  TEST  A  FOUR-FOOT 
DIAMETF.R  CIRCULAR  PLATE  ".'JOEL  WITH  UP  TO  THREE 
EAHAUST1NG  JETS  WmS  CONJ^CTED  TO  DETERMINE  SURFACE 
STATIC  PRESSURE  OlST#*i'jUT IONS,  JET  PATHS,  AND  JET 
DECAY  CHARACTERISTIC?  IN  THE  PRESENCE  OF  A  CROSSFLOW. 

data  were  obtained  tor  the  one-jet  configuration 
with  the  jet  exit;m«  at  a  numbek  of  angles  to  the 
Plate  and  at  various  velocity  ratios  and  sideslip 
ANGLES.  T«0-JET  ARRANGEMENTS  AiErE  tested  WITH  the 
JETS  SITING  NORMAL  TO  THE  PLATE  FOR  THREE  DIFFERENT 
SPAClNGS  bE T WEEN  THE  TWO  JETS  AND  AT  A  NUMBER  OF 
VELOCITY  RATIOS  AND  SlDtSLIP  ANGLES.  THREE-JET 
CONFIGURATION  DATA  WERE  OBTAINED  WITH  ThE  JETS 

exiting  normal  to  the  plate  FoR  a  number  of  velocity 
Ratios  ano  sideslip  angles,  as  a  result  of  this 
investigation,  several  conclusions  are  deduced 

PERTAINING  TO  THE  INTERACTION  OK  MULTIPLE  JETS 
EXHAUSTING  INTO  A  CROSSFLOW,  THE  TEST  MODEL, 

instrumentation,  test  procedure,  and  reduction  and 
accuracy  of  The  test  DATA  are  discussed  in  this 
VOLUME,  a  summary  and  DISCUSSION  OF  The  test 
results  are  also  presented,  (author)  (U) 
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A  |V  x  N  0  funnel  INVESTIGATION  Of  JETS 
EaHaUsTiNG  into  a  CROSSFLOW.  VOLUME  IV. 

AjOIT 1  On  Al  data  FOR  the  ThREE-JET 

configuration.  (U) 
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OEC  70  20UP  FRICKE,LYNN  a.  {WOOLER, 

PETlR  T.  {ZIEGLER .HfcNRY  5 
CONTRACT!  F33615-6V-OI&U2 
PKOJJ  AF-698BT 

task:  698btoi 

MONITOR;  AfFUL  TR-70-1sH-VOL-H 

unclassified  report 

supplementary  noTc:  see  also  volume  i.  ad-7 i a  122, 

KEPOkT  on  v/stol  aircraft  AERODYNAMIC  PREDICTION 
METHODS  INVESTIGATION. 

DESCRIPTORS:  ( • JET  MIXING  FLOW,  INTERFERENCE  1  . 

(•EXHAUST  GASES.  JtT  MIXING  FLO**)»  (*VERTICaL 
FAKE-OFF  PLANES.  NUZZLE  GAS  FLOW).  FLAT  PLATE 

models,  »ind  tunnel  models,  interactions.  Flow 
fields,  curve  fitting,  pressure,  velocity, 

SIDESLIP  (U) 

IDENTIFIERS;  ‘CROSS  FLOW,  THREE  JET 
CONFIGURATIONS,  graphskharts)  ,  circular 

PLATES,  STATIC  PRESSURE  DISTRIBUTIONS  (U) 

a  low  speed  wind  tunnel  Test  of  a  four-foot 
diameter  circular  plate  model  with  up  to  three 
exhausting  jets  was  conducted  to  determine  surface 
static  pressure  distributions,  jet  paths,  and. jet 

DECAY  CHARACTERISTICS  in  THE  presence  OF  A  CROSSFLOrt, 
TrtRtE-JET  CONFIGURATION  DATA  WERE  OBTAINED  WITH  THE 
JETS  EXITING  NORMAL  TO  THt  PLATE  FOR  A  NUMBER  OF 
VELOCITY  KATIUS  AND  SIDESLIP  ANGLES.  AS  A  RESULT  OF 

this  investigation,  several  conclusions  are  deduced 
pertaining  to  the  interaction  of  multiple  jets 
exhausting  into  a  crossflow,  (author)  t u ) 
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EXHAUSTING  INTO  A  CROSSFLOW,  VOLUME  II. 

ADDITIONAL  DATA  FOR  THE  ONE-JET 

CONFIGURATION#  (U) 

DESCRIPTIVE  NOTES  TECHNICAL  HEpT., 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  Volume  1,  AD-71B  122  AND 
VOLUME  3,  AD-720  233# 

descriptors;  (♦JET  MIXING  flow,  INTERFERENCE), 

4  *  VERT  1  CAL  TAKE-OFF  PLANES,  nOzZlE  GAS  FLOW), 

data,  flat  plate  models,  wind  t°nnel  models, 

FLOW  FIELDS,  PRESSURE,  SiDESclP,  VELOCITY  (U) 

IDENTIFIERS;  jet  decay,  static  pressure 

DISTRIBUTION,  ♦VELOCITY  RATIOS,  »ONE  JET 
CONFIGURATIONS,  uRAPHS ( charts ) ,  *CROSS 

FLOW  <U) 

A  LOW  SPEED  <V  I N 0  TUNNEL  TEST  OF  A  FOUR-FOOT 

diameter  circular  plate  model  was  conducted  to 
determine  surface  static  pressure  distributions:  jet 
paths,  and  jet  d'icay  characteristics  in  the  presence 
of  a  crossflow,  data  were  obtained  for  a  one-jet 

CONFIGURATION  WITH  THE  JET  EX  j  T  I NG  AT  a  NUMBER  UF 
ANGLES  TO  THE  PLATE  AND  AT  VARIOUS  VELOC  I  T  Y  ;-R  AT  l  OS 

and  sideslip  ANoLts,  the  report  is  the  second  of 

FOUR  VOLUMES,  The  TtST  MOOEL,  INSTRUMENTATION, 

test  procedure,  and  reduction  and  accuracy  of  the 

TtST  data  WERE  uiSCUSSED  IN  VqLuME  1, 

(AUTHOR)  (U) 
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SUPPLEMENTARY  NOTE:  SEE  ALSO  VOLUME  2%  ad-720  232. 

descriptors:  (*jet  mixing  flow,  interference), 

(♦VERTICAL  TAKE-OFF  PLANES,  NOzZlE  GAS  FLOW), 

flat  plate  models,  model  tests,  wind  tunnel 

MODELS,  flow  FIELDS,  VELOCITY,  data,  PRESSURE  (U) 

identifiers;  jet  decay,  *TwO  JeT  configurations, 

STATIC  PRESSURE  u I STR I  BUT  I  ON ,  ^VELOCITY  RATIOS, 
GRAPHS(CHARTS) ,  *CROSSFLOW  <u> 

A  LOW  SPEED  WIND  TUNNEL  TtST  OF  A  FOUR-FOOT 

diameter  circular  plate  model  with  up  to  three 

EaHaUsTINg  JETS  WAS  CONDUCTED  TU  DETERMINE  SURFACE 
STATIC  PRESSURE  DISTRIBUTIONS,  JET  PATHS,  AND  JET 
OECaY  characteristics  IN  the  presence  OF  A  CROSSFLOW, 
TwO-JET  ARRANGEMENTS  WERE  TESTED  WITH  THE  JETS 
EXITING  NORMAL  TO  THE  PLATE  FoR  THREE  DIFFERENT 
SPACInGS  between  the  two  UETS  And  at  a  NUMBER  of 
VELOCITY  RATIOS  AND  SIDESLIP  ANGLES.  THREE-JET 

configuration  data  were  obtained  with  the  jets 
exiting  NORMAL  to  The  PLATE  For  A  NUMBER  of  VELOCITY 
ratios  and  sideslip  angles,  as  a  result  of  this 

INVESTIGATION,  SEVERAL  CONCLUSIONS  ARE  DEDUCED 
PERTAINING  to  The  INTERACTION  of  MULTIPLE  jets 
EXHAUSTING  into  a  crossflow,  the  report  is  THE 
third  of  four  VOLUMES,  the  TEsT  model, 
instrumentation,  test  procedure,  ANU  REDUCTION  and 
ACCURACY  OF  The  TEST  DATA  WERE  DISCUSSED  IN  VOLUME 
1.  THE  PRESENT  VOLUME  CONTAINS  ADDITIONAL  DATA 
PERTAINING  TO  The  TwO-JET  CONFIGURATIONS. 

(AUTHOR)  (U) 
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civil  aeronautics  board  Washington  o  c- 

civil  aeronautics  boaro  Planning  study: 

stol-vtql  AIR  TRANSPORTATION  SYSTEMS*  <u) 

MAR  7U  37P  HINTZE.CaRL  ,  UR{ 

UNCLASSIFIED  report 


DESCRIPTORS;  (*ShORT  TaKE-OFF  PLANES*  air 
TRANSPORTATION).  <*VERTUAl  TAkE-OFF  PLANES,  AIR 
TRANSPORTATION),  («A1R  TRANSPORTATION*  »C  X  V  J  u 
AVIATION),  (DURBAN  PLANNING,  A I R 

TRANSPORTATION),  DESIGN,  ECONOMICS,  SOCIOLOGY  ( U ) 

the  stuoy  was  prepared  to  provide  information  to 
the  civil  aeronautics  board  members  and  staff 

on  THt  CURRENT  STATUS  OF  STOL  AnD  VTOL  AIRCRAFT, 

terminals,  and  allied  facilities,  the  study  is  a 
consolidation  of  available  information  arranged  to 
indicate  the  consensus  of  opinion  of  the  various 
AUTHORITIES  in  the  FIELD.  THE  MaOOR  design  concepts 
OF  STOL  AND  VTOL  AIRCRAFT  AND  SUPPORT  SYSTEMS  ARE 
DESCRIBED  IN  RELATIVELY  NON-TeChN  I C AL  TERMS. 

INCLUDED  IS  A  BRIEF  DESCRIPTION  OF  THE  CHANG  I NG 
SOCIO-ECONOMIC  ASPECTS  OF  THE  MAJOR  METROPOLITAN 
AREAS  OF  THE  NATION  AND  ThEIR  ANTICIPATED  EFFECTS  Oh 
URBmN  TRANSPORTATION  REQUIREMENTS.  THE  STUDY 

summarizes  the  probable  course  of  events  in  the 
evolution  of  STOL  and  VTOl  AIR  TRANSPORTATION 
SYSTEMS,  and  FUTURE  PROJECTIONS.  {AUTHOR)  <U) 
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OHIO 

The  *papek-pilot»  --  A  DIGITAL  computer 
PKOcRaM  to  pkeoict  pilot  RATING  for  The 
HOVER  TASK.  (U) 
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DESCRIPTORS:  (•VERTICAL  TAKE-OpF  PLAnES, 

•HOV'eRiNO),  MATHEMATiCAC  PREDICTION,  COMPUTER 
PROGRAMS,  PILOTS,  EQUATIONS  of  motion,  gusts, 
costs,  digital  computers  <U) 

A  MATHEMATICAL  MODEL  FOR  PREDICTING  The  PILOT 
R AT  1  No  OF  The  FLYING  QUALITIES  of  A  VTOL  AIRCRAFT 
IN  THE  PRECISION  HOVER  MOdE  IS  DESCRIBED.  THE  MODEL 

includes  the  following  elements:  thl  longitudinal 
equations  ok  motion  for  the  vtol  aircraft  in  hover? 

A  STOCHASTIC  gust  model  which  describes  disturbances 
to  THE  aircraft;  a  fixed  form  pilot  model  which  has 
four  free  parameters;  and  a  cost  functional  which  is 
made  up  of  measures  of  AIRCRAFT  PERFORMANCE  and  pilot 
WORKLOAD,  the  four  free  PILOT  parameters  OF  the 
pilot  model  are  selected  to  Minimize  the  cost 
functional,  these  parameters  ARt  ADJUSTED  to  ENSURE 
A  20*  stability  MARulN  IN  PILOT  gains  and  then  used 
to  COMPUTE  A  ‘PAPER  PILOT*  RATING  OF  THE  FLYING 
qualities  of  the  vtul  AIRCRAFT  in  The  PRECISION 
HOVER  MODE.  THE  MATHEMATICAL  EQUATIONS  AND  DIGITAL 
COMPUTER  PROGRAM  USED  TO  EXERCISE  THE  MODEL  ARE 
DESCRIBED.  THE  ‘PAPER  PILOT*  RATING  WAS  COMPUTED 
FOR  79  AIRCRAFT  CUNKI GUR AT  I  ON/GUST  INTENSITY 
COMBINATIONS.  TnE  AIRCRAFT  CONFIGURATIONS 
CONSIDERED  INCLUDE  CASES  WITH  CONTROL  LAG.  STABILITY 
AUGMENTATION  SYSTEM  LAG,  AND  LIMITED  PITCH  RATE 
AUTHORITY  IN  THt  STABILITY  AUGMENTATION  SYSTEM.  THE 
‘PAPER  PILOT*  RATINGS  ARE  COMPARED  TO  ACTUAL  PILOT 

ratings  obtained  in  fixed  base  simulation*  the 

DIFFERENCE  BETWEEN  THE  ACTUaL  PILOT  RATINGS  AND  THE 

♦paper  pilot’  rating  has  a  mean  of  ,h  and  a  standard 

DEVIATION  OF  .63  OUT  OF  A  IU  pOINT  kATING  SCALE. 
(AUTHOR)  (U) 
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AERODYNaMISCHEN  E 1 GENSChAFTEN  E 1 NES  LE l TWERKS 

(INVESTIGATIONS  OF  THE  INFLUENCE  OF  AN  INCLINE 

PROPULSIVE  JET  UN  TrtE  aerodynamic  PROPERTIES 

OF  THt  TAIL  ASSEMBLY),  (U) 

APR  70  16P  SEIDeL, MaNFRED  5 

REPT.  No.  uFVLR-SONDERDRUCK-IOh 

unclassified  report 

availability:  pub*  in  zeitschrIft  fuer 
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furnished  by  ddc  ur  ntis. 
supplementary  note:  text  in  german. 

descriptors:  (•stabilizersihoriZontal  tail 
surface),  aerodynamic  characteristics),  lift, 
jets,  PITCH(MOTIUN)  ,  VERTICAL  tAKE-OFF  PLANES, 

MOuEL  TESTS,  'VEST  GERMANY  (U) 

In  A  BASIC  EXPERIMENTAL  STUDY  THE  CHANGE  IN  LIFT  OF 
an  'Isolated*  tailplane  induced  by  a  cold  circular 
JET  Is  DETERMINED.  WITH  REGARD  TO  THE  LONGITUDINAL 
stability  of  a  vtol  aircraft  in  the  transition 
SPEED  Range,  a  DOMINANT  PARAMETER  IS  THE  ANGLE  OF  THE 
JET  NOZZLE  RELATIVE  TO  the  MAINSTREAM  direction* 

AS  FURTHER  PARAMETERS  The  jet-speed  to  mainstream- 
spebD  ratio,  the  diameter  of  the  nozzle  and  its 
position  relative  to  THt  tailplane,  the  incidence, 
the  chord  and  the  thickness  Of  the  tailplane  are 
investigated,  systematic  force  and  PRESSURE 
measurements  were  carried  out  on  several  tailplane 
models  <naca  uoio  section  and  flat  plate  with  a 
ROUnDED  nose)  of  rectangular  pLANFORMS  and  with 
SIOtPLATES.  The  RESULTS  PROVIDE  A  SURVEY  ON  THE 
MAGNITUDE  OF  jET-INUUCEd  TAILPLANE  CONTRIBUTIONS  TO 

changes  In  stability  and  may  allow  to  estimate 
roughly  engine-efflux  effects  in  an  early  design 
stage  of  AN  AIRCRAFT,  SuME  FLuIU-MECHANICAL 
aspects  of  the  spreading  and  INTERFERENCE  of  inclined 

JETS  are  DISCUSSED.  THE  TESTING  INSTALLATION  ANU 
PERFORMANCE  ARE  BRIEFLY  DESCRIBED.  (AUTHOR )  (U) 
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DESCRIPTORS;  (  *VlKT I  CAL  TAKE-OFF  planes, 

SPECIFICATIONS),  (*ShORT  TaKE-OFF  PLANES, 

SPECIFICATIONS) ,  PERF ORMaNCE ( EnG I NEER I NG ) , 

FLIGHT  CuNTROL  SYSTEMS,  STABILITY  '  (U) 

the  document  describes  a  four  year  effort  which  led 

TO  THE  ADOPTION  OF  A  NEW  MILITARY  SPECIFICATION 
M1L-F-B3300,  •  FLY  I  No  QUALITIES  OF  PILOTED 
v/stol  aircraft*,  ano  the  PUBLICATION  of  a 
supporting  document,  ^background  information  and 

USER  GUiDt  FOR  MIL-F-83300,  MiLJTaRY 
SPECIFICATION  -  FLYING  QUALITIES  OF  PILOTED 
V/STOl  AIRCRAFT*  ( AFFDL-TR-70-BB)  . 

INCLUDED  in  The  REPORT  IS  an  ASSESSMENT  of  the 
STATUS  OF  V/STOL  FLYING  QUALITIES  RESEARCH  AND 
RECOMmENOATIOnS  FOR  FUTURE  work.  (AUTHOR)  (U) 
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AERODYNAMIC  STABILITY  ANO  CQNtRUL/WINO 

TUNNEL  data  CORRELATION,  <u> 

DtScRJPTIVE  NOTE!  FINAL  TECHNICAL  REPT,  15  OCT  66-31 
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MUNITuK:  AFFDL  TR-7I-3 

UNCLASSIFIED  report 


DESCRIPTORS!  {<*V£RTICAL  TAhE-OfF  PLANES, 

STABILITY},  (  *FL l GHT  CONTROL  SYSTEMS,  VERTICAL 
TAnE-OfF  PLANES),  WIND  TUNNEL  MODELS,  HOVERING, 

POWER,  INTERFERENCE,  AERODYNAMIC  CHARACTERISTICS, 
EXPERIMENTAL  DATA  <U) 

identifiers:  v-r  aircraft,  xv-rb  aircraft,  xv- 

SA  AIRCRAFT,  V -5  AIRCRAFT,  V-6  AIRCRAFT, 

KESTREL  AIRCRAFT  (U) 


THE  GENERAL  ObJtCTlVE  WAS  TO  COLLECT  AND  ANALYZE 
AERODYNAMIC  stability  AND  CONTRuL  data  for  THE  XV- 
RB ,  Xv-SA,  AND  P- l 127  VTOl  CONFIGURATIONS* 

CORRELATION  ANO  ANALYSIS  OF  EXISTING  MODEL  DATA 
WERE  MADE  TO  INVESTIGATE  HOVER  AND  TRANSITION 

characteristics,  particular  Emphasis  was  placed  on 
the  aerodynamic  power  effects,  sometimes  referred  to 
As  INTERFERENCE  effects,  other  areas  of 
investigation  were  sometimes  referred  to  as 
interference  effects,  other  areas  of  investigation 
were  nondimensional  coefficients  used  to  present 
VTOl  data  and  wind  TUNNEL  TEST  TECHNIQUES*  WIND 
tunnel  tests  were  conduced  USING  an  inlet  only  model 

ANO  A  JET  ONLY  MODEL  TO  iNVtSi I  GATE  SPECIAL  TEST  AND 

analysis  problems  for  these  components,  the 
AGREEMENT  between  different  sets  OF  Xy-RB  model 
DATA  WAS,  IN  GENERAL,  POUND  To  b£  POOR,  HOWEVER, 

The  NONDIMENSIONAL  COEFFICIENTS  used  by  l°ckheed  TO 
REDUCE  TO  XV-RB  MODEL  DAT h  APpEaR  to  be  valid 
parameters  for  this  category  of  vtol  airplane, 

the  Jet  ENTRAINMENT  FLOW  WAS  SHOWN  by  EXPERIMENT  to 
BE  THE  PRIMARY  CAUSE  OF  THE  Xy-RB  POWER  EFFECTS, 

ANO  ThE  XV-RB  JET  PATH  WAS  tXpEK  I MENT ALL Y  AND 

theoretically  determined,  (author)  iu) 
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PROd:  aF-5362 
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unclassified  report 

supplementary  note:  edited  machine  Tkans.  of  mono, 
osnovy  proektirovauiya  samolet0v  S  VERTIKALNYM 

VZLETOm  1  POSADKOI,  MOSCOW,  1970  PL-352,  gY  LEE  0. 
THOMPSON.  ’ 

descriptors:  {•VERTICAL  TAKE-OFF  Planes,  DESIGN). 
AIRPLANE  NOISE,  MATHEMATICAL  ANALYSIS,  height, 
HOVERING,  AIRCRAFT  ENGINES,  LANDING  GEAR,  USSR  { 

IDENTIFIERS:  TRANSLATIONS  ( 

The  BOOK  IS  DEDICATED  TO  THE  DRAFT  DESIGNING  of  a 
COMPARATIVELY  NEW  TYPE  OF  AIRCRAFT  POSSESSING  THE 

takeoff  and  landing  properties  of  helicopters  and 
Other  flight  characteristics,  peculiar  TO  AIRCRAFT. 
the  CHARACTERISTICS  of  THEIR  AERODYNAMIC 
CONFIgUATIOnS  BASIC  PARAMETERS.  GRAVIMETRIC 
CHARACTER  1  ST  1 CS .  AND  DESIGNS  wITH  VARIOUS  POWER  PLANT 
COMPOSITIONS  ARE  EXAMINED.  TUrBuPROP  (TP)  AND 
TURbOjET  ENGINES  (To)  (ORDINARY  AND  SPECIAL) 

WERE  USED  IN  THE  COMPOSITION  OF  THE  LATTER  BOTH  AS 
SUSTAlNER  ANQ  HOISTING.  AND  As  COMPOSITE  ENGINES 
ACCOMPLISHING  IN  ONE  UNIT  ThE  ROLE  OF  THE  FIRST  AND 

the  second,  methods  are  given  for  calculating  the 
specific  vertical  takeoff  and  LANGInG  AIRCRAFT 
(VTOD  PROCESSES  OF  FL ; GHT .  FoR  EXAMPLE  T«E 
transfer  from  vertical  flight  To  HORIZONTAL  flight 
and  conversely,  (author)  , 
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SOUTHERN  METHODIST  uNlV  DaLlAS  TEa  INFORMATION  AND  CONTROL 
sciences  CENTER 

OPTIMAL  ,AnD  SuBOPTIMAL  COnTNOl  synthesis  For 
Minimum  time  vtol  transition.  (U) 
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MING  Y*  {PARKER. ROBERT  0*  J 
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monitor;  afosr  TK-71-2211 

unclassified  REPORT 

availability;  pub.  in  ieee  transactions  on 
aerospace  and  electronic  systems  vaes-7  n3  pso6-520 
may  71. 

SUPPLEMENTARY  NOTE!  PREPARED  IN  COOPERATION  wJTH  LTV 
AEROSPACE  COKP.i  DALLAS.  TEX. 

DESCRIPTORS;  (*ADAPT1VE  CONTROL  systems, 

MATHEMATICAL  MODELS),  <*VEHTICaL  TaKE-OFF  PLANES, 

ADAPTIVE  CONTROL  SYSTEMS),  PArTIaL  DIFFERENTIAL 
EQUATIONS,  INTEGRALS,  matrix  ALGEBRA,  flight 
CONTROL  SYSTEMS,  NUMERICAL  ANALYSIS,  FEEDBACK, 

OPTIMIZATION  (U) 

IDENTIFIERS!  ‘CONTROL  THEORY,  AUTOMATIC  CONTROL, 

FEEDBACK  CONTROL  (0) 

OPTIMAL  OPEN-LOOP  AND  SOBOPTImAl  CLOSED-LOOP 
CONTROLS  FOR  VTOL  AIRCRAFT  JN  A  MINIMUM,  CLIMB-T0- 
CRUISE  TIME  TRANSITION  ARE  PRESENTED  IN  THIS  PAPER, 

THE  OPTIMAL  OpEN-LOOP  CONTROLS  ARE  SYNTHESIZED  BY  A 
'  PROPOSED  GRADIENT  TECHNIQUE  WhICH  PROVIDES  FOR  THE 
SELECTION  OF  DESIRED  CHANGES  IN  PHYSICALLY  MEANINGFUL 

parameters  ouring  each  iteration  step,  the 

SOBOPTIMAL  CLOSED-LOOP  COnTROlS  OVER  ThE  MINIMUM 
TIME-TO-CLIMB  INTERVAL.  PIECEwISE-CONSTANT 
FEEDBACK  u a i NS  ANU  SWITCHING  TIMES  are  synthesized 
for  MULTIDIMENSIONAL'  COnTnol  VECTORS  wh.ich  are  linear 
COMBINATIONS  OF  observable  states,  several 
COMPUTATIONAL  results  ARE  PRESENTED  For  optimal  and 
SUBOPTIMAL  MINIMUM  TIME  CONTROLS  WITH  CONSTRAINED  AND 

unconstrained  Tcrminal  flight-path  angles* 

(AUTHOR)  (U) 
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(HTH)  held  at  PAlO  ALTO, 

AS  PAPER  7I-&76. 


descriptors:  (♦Subsonic  nozzles*  *thrust 

AUGMENTATION),  (♦VERTICAL  TAKE-OFF  PLANES, 
uiFTi,  short  take-oft  planes*  secondary  flow, 

VELOCITY,  STATISTICAL  DISTRIBUTIONS,  MATHEMATICAL 

models,  nozzles  . 

IDENTIFIERS:  ♦THRUST  AUGMENTING  EJECTORS, 

ENTRAINMENT,  VELUCITY  PROFILES  ( 

The  TrtRUST  AUGMENTATION,  LIFT  AUGMENTATION  and 
noise  REDUCTION  CHARACTERISTICS  OF  COMPACT  EJECTORS 

••Make  them  potentially  attractive  for  propulsion  lift 
SYSTEMS,  ALTHOUGH  IN  THE  PAST  POOR  THRUST 
AUGMENTATION  results  HAVE  NEGATED  the  OTHER  benefits. 
A  SYNTHESIS  OF  AN  EJECTOR’S  INTERNAL  FLOW  PHENOMENA 

developed  in  this  paper  indicates  that  im>  toved 

MIXING  and  DIFFUSION  can  SIuNiFICANTLY  INCREASE 
THRU~t  augmentation,  a  companion  ejector 
EXPERIMENT  DESIGNED  FOR  RAPID  MIXING  CONFIRMS  THE 
model*s  augmentation  predictions  and  shows  reasonable 
AGREEMENT  MTh  UTnEK  FLOW  CHARACTERISTICS* 

(AUTHOR)  . 
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0Ec  70  *P  STRAND.T. 
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unclassified  report 

availability:  pub*  in  jnl.  of  aircraft,  vb  N<i 

P27U-27V  APR  71. 

supplementary  note:  revision  of  report  dated  29  jan 

70. 


descriptors:  (.VERTICAL  TAke-OfF  planes,  .jet  mixing 
floa),  Flow  fields,  iheory,  *ind  tunnel  models, 

MOoEu  TESTS,  angle  of  attack,  vOnTICES,  ANALYSIS 
of  variance,  vertical  tare-off  planes  iuj 

IDENTIFIERS:  ♦SLANTED  ROUND  JETS  (U) 

a  new  theory  which  may  be  used  for  estimates  of  the 
variation  of  the  lift  of  a  slanted  round  uet  with 

FURwARO  SPEED  is  EVALUATED.  (U) 
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CORNELL  AERONAUTICAL  LAB  INL  au^ALO  N  Y 

DEVELOPMENT  OF  ADVANCED  TECHNIQUES  FOR  THE 

identification  OF  V/STOl  aircraft  stability 

AND  CONTROL  PARAMETERS.  (U) 

DESCRIPTIVE  note:  FINAL  KEPT,  may  69-dec  70, 
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EULKICH,  BERNARD  J.  J LEBaCqZ  » J.  VICTOR  { 

REPT.  NO.  CAL-BM-2B2U-F-1 
CONTRACT!  N00Q19-69-C-053R 

unclassified  report 


descriptors:  (^vertical  take-okf  planes,  aerodynamic 

CHARACTERISTICS!.  1 *SHOR  T  TAKE-OfF  PLANES, 

MATHEMATICAL  MODELS),  FLlGhT  CONTROL  SYSTEMS, 

equations  of  motion,  flight  paths,  stability, 

HOVERING,  ALGORITHMS  (U) 

identifiers;  ^transition  flight.  Kalman  filters, 

X-22  AIRCRAFT  (U) 

contemporary  analyses  of  transition  flight  of  v/ 

STOL  AIRCRAFT  are  BASED  Or  aErOdYNAMIC  DATA 
MEASURED  in  a  wind  tunnel  OR  ON  analytical  prediction 
using  methods  developed  for  conventional  aircraft, 
the  validity  and  accuracy  of  THESE  techniques  for 
v/stol  aircraft  has  not  yet  been  established,  and 
it  is  essential  that  they  be  CORRELATED  with  flight 

TEST  DATA  THROUGH  PARAMETER  IDENTIFICATION,  IN 
SPITE  OF  THE  COMPLICATED  NATURE  OF  V/STOL 
DYNAMICS  in  transition,  SOME  METHOD  Of  identifying 
these  characteristics  is  required,  this  report 
DOCUMENTS  the  development  OF  IDENTIFICATION 
techniques  to  meet  this  requirement,  the  Report 
FIRST  PRESENTS  THE  SELECTION  OF  A  MATHEMATICAL  MODEL 
To  REPRESENT  A  V/STUL  AIRCRAFT  (THE  X-22A). 
this  is  followed  by  a  discussion  of  available 

IDENTIFICATION  TECHNIQUES.  BASED  UPON  A  THOROUGH 
KNOrtLEOGE  OF  THE  REQUIREMENTS  OF  THIS  PROGRAM  AND  THE 

limitations  of  the  available  techniques,  advancld 
techniques  suitable  for  identification  of  v/stol 
aircraft  stability  and  contkol  parameters  are 
developed.  (AUTHOR)  (U) 
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GEORGIA  INST  OF  TtCH  ATLANTA 

VORIEX  SHEDDING  FROM  A  TURBULENT  JET  IN  A 
CftOuS-rtlND*  (U) 
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CONTRACTi  UAHCU*<"6B«C»000H 

monitor:  arod  t-2:ib-e 

UNCLASSIFIED  REPORT 

availability:  pub.  in  jnl.  of  fluid  mechanics, 

VHB  PTl  P73-80  1971. 

SUPPLEMENTARY  note:  REVISION  Of  report  dated  20  AUG 
70. 

DESCRIPTORS:  (‘VERTICAL  TAkE-OfF  planes,  *jet  MIXING 
FLO*# •  v-ake.  Turbulence »  blunt  bodies,  nozzle 

GAS  FLOW,  FLAT  PLATE  MODELS,  MoDEL  TESTS  (U) 

IDENTIFIERS:  *VOKTEX  shedding,  exhaust  PLUMES, 

♦CROSS  WIND  PROPERTIES,  STROUHaL  NUMBER  (U) 

MEASUREMENTS  IN  THE  WAKE  BEHIND  TURBULENT  JETS 

Exhausting  from  a  solid  surface  into  a  cross-wind 
indicate  that  vortex  shedding  occurs  as  in  the  case 
Of  FLOW  PAST  solid  BLUFF  BODIES.  THE  STROUHAL 
numbers  FOR  Flow  past  a  CI.RCUlAR  and  a  blunt  jet  are 
IN  wUALITaTIVE  agreement  WITH  ThOSE  FOR  CORRESPONDING 
solid  budies,  provided  that  the  width  of  the 

SPREADING  JET  SOME  UISTaNCF  FrOm  THE  SURFACE  IS  USED 
Rather  than  the  jet  exit  plane  uImension.  iu) 
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unclassified  report 

SUPPLEMENTARY  note:  PREPARED  In  COOPtRATlON  rtlTH  ARO, 
INC.,  TULLAHOMa,  TENn.,  KEPT*  NO.  ARO-PwT-TR- 
71-1S9. 

DESCRIPTORS;  UNoZZLb  GAS  FLu«,  VELOCITY), 

^VERTICAL  TAKE-OFF  PLANES,  jet  MIXING  FLO*), 

LASERS,  WIND  TUNNEL  MODELS,  FLaT  PLATE  MODELS, 

jets,  instrumentation,  subsonic  characteriSti ;;s» 

FLO*  VISUALIZATION  ( U ) 

identifiers;  cross  Flo#,  Laslr  velocimeters  (uj 

tests  WERt  CONDUCTED  IN  A  LU*  SPEED  *IND  TUNNEL 
<u/ST0L)  TO  MEASURE  THE  VELUCjTY  FIELD  OF  A  JET 

issuing  from  a  flat  plate  with  crossFlo*.  velocity 
components  WERE  MEASURED  with  a  DUAl-ScATTER  laser 
VELOCIMETER  AT  EFFECTIVE  VELOCITY  RATIOS  Of  Q.U5  AND 
Q.2S0,  THE  DATA  YIELDED  VELOCITY  VECTORS  ALONG 
L I N  t  s  normal  to  the  jet  Centerline  in  three  planes 
parallel  to  the  plane  of  symmetry,  indications  of 

The  Flow  FIELD  TURBULENCE  WERE  ALSO  MEASURED. 

I  AUTHOR )  (I/* 
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UNCLASSIFIED  report 


DESCRIPTORS:  (•RESCUES,  VERT  I CaL.  TAKfr-OFF  PLANES), 

(•VERTICAL  TaKE-UFF  PLANES,  DESIGN),  AIRFRAMES, 

AIRCRAFT  ENGINES,  PROPULSION,  MISSION  PROFILES, 

HOVERING  <U) 

IDENTIFIERS:  SaRISEAKCH  ANu  rEsCuE),  SEARCH 
AND  RESCUE  (U) 

The  Report  provides  an  overview  of  the  general 
REQUIREMENTS  FOR  AN  AIRBORNE  RESCUE  system  to  fulfill 
a  MILITARY  SAR  (SEARCH  and  RESCUE)  MISSION, 

PROJECTED  MISSION  AND  AIRFRaHe'PROPULSION  system 
requirements  are  presented  to  provide  a  baseline  for 
initial  DEVELOPMENT  ANALYSES,  a  STANDARD 
METh00OlO(,Y  FOR  THE  CONDUCT  0F  DETAILED  PERFORMANCE 

evaluation  and  overall  mission  analyses  aRe  proposed 

TO  DEFINE  CRITICAL  AREAS  IN  SaR  AIRCRAFT  DESIGNS, 

AN  AIRCRAFT/PROPULSION  SYSTEM  IS  DESIGNED  TO 
ILLUSTRATE  THE  APPLICAT  jOns,  {AUTHOR)  <U) 
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CYCLIC  PITCH  CONTROL  ON  A  V/StQl  tilt 
WING  AIRCRAFT. 


DESCRIPTIVE  NOTE?  FINAL  KEPT.  MAR  70-MaY  71, 
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RtPT»  NO,  D210-103S3-1 
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MONITOR;  AFFOL  TR-71-91 


UNCLASSIFIED  REPORT 


(U) 


DESCRIPTORS;  t  *VtRT i CAL  TAKE-OfF  planes,  flight 
CONTROL  SYSTEMS),  (^FLIGHT  CONtRuL  SYSTEMS* 

•pitch (motion) ) ,  tilt  wings, 

PROPELlERS(AERIAL) ,  PROPELLER  blades, 

AERODYNAMIC  control  surfaces*  WIND  TUNNEL  models* 
hARMUNlC  ANALYSIS,  HOVERINg*  STABILITY, 

transport  planes 

identifiers;  CYCLIC  PITCH  control*  *TRANSIT10n 
flight 

the  Report  presents  the  key  Results  of  a  model  wing 

TUNnEl  test  program  THAT  <« AS  DIRECTED  TOWARDS 

Investigating  the  use  of  cyclic  pitch  propellers  as 
the  low  speed  longitudinal  control  system  of  a  four 

PROPELLER  V/STOL  tilt  wind  TRaNSPQRT-TYPE 
aircraft,  the  almost  linear  pitch  control 
effectiveness  of  this  system  through  transitional 
flight  and  in-ground  effect  along  with  the 
correlation  with  theory  is  discussed*  and  the 

MODtRATE  POWER  INCREASE  ASSOCIATED  with  its  use  is 
SHOrtN.  (AUTHOR) 
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BOEINt,  CO  PMlLAOELPnlA  PA  VERtOl  DIV 

1/3  SCALE  V/STOL  CYCLIC  PITCH 
PROPELLERS!  RESucTS  OF  WIinD  TuNnEL 

TESTS,  C  U ) 

descriptive  note:  contractor  test  rept,  nov-dec  to,, 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  RePT*  NO*  D17U-10039-1 . 
AD-73R  236. 

DESCRIPTORS:  UPKOPElLERSUErJaU  » 

•PITCH(MOTION)  )  »  WIND  TUNNEL  MODtLS,  MODEL 
TESTS.  TILT  WINGS,  VERTICAL  TAkE-OFF  PLANES, 

FLlOhT  CONTROL  SYSTEMS,  EFFECTIVENESS.  POWER, 

propeller  blades,  propeller  hubs,  HOVERING. 

design  (U) 

IDENTIFIERS;  *cYCHC  PjTCH  PROPELLERS.  TRANSITION 
FLIGHT  (U) 

The  report  presents  The  results  OF  A  wind  tunnel 
test  performed  in  the  bqeing-vEkTol  wind  tunnel 
On  A  1/3  SCALE  V/STOL  A-BLADEd  cyclic  pitch 
PRQPElLER,  HAVING  a  Total  act  I  v  I TY  FACTOR  of  6M0, 

THE  PROPELLER  WAS  TESTED  AS  BoTh  AN  ISOLATED 

propeller  anQ  aj>  an  installed  propeller.  THt 

PRIMARY  OoJECriVEi  OF  ThE  TEST  WERE  To  DETERMINE: 

-  The  EFFECTIVENESS  OF  CYCLIC  PiTlH  CONTROL  FOR 

LONGITUDINAL  CONTROL  DURING  HOVER  and  TRANSITION,  the 

change  in  power  required  for  cyclic  pitch  control  and 

SLADE  AND  HgB  LOADS  FOR  USE  IN  UESIoN  AND  FOR 
VERIFICATION  of  ANALYTICAL  METHODS.  (AUTHOR!  <  U ) 
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IMF  STEeP-ANGLE  APPROACH  I  EFFECTS  OF 
WlNu,  SYSTEM  DATA-RaTE,  AND  CoNT  INGENCY- 
EVEnT  VARIABLES. 


descriptive  note:  final 

DEC  71  262 P 

mike  f.  : 

REPI .  NO.  12B71-FR3 
CONTRACT:  N0CJ01H-6O-C-0191 
PNOo:  ImR-213-061 

monituR:  janajr  7iiiob 


KEPT.  jUl 
*v0lf  .James 


7Q-AU6  71, 

D.  J8ARRETT, 


UNCLASSIFIED  REPORT 


DESCRIPTORS;  1*1  INSTRUMENT  LANDINGS,  *VerTICaL  TAKE* 

OFF  PLaNES).  (•helicopters,  tactical  AIR 
support),  approach,  approach  Indicators,  display 

SYSTEMS,  SIMULATION,  wind,  MAN-MaCHINE  SYSTEMS. 
data,  GLIDE  ,’ATH  SYSTEMS  ( 

Identifiers:  uh-i  aircraft,  man  in  the  loop 
control  SYSTEMS,  H-l  AIRCRAFT,  steep  Angle 
APPROACHES,  STEEP  angle  landings  , 

the  Primary  objective  of  the  study  was  to 
Investigate,  by  means  of  real-time  man-wn-the-loop 

SIMULATION  TECHNIQUES,  piloting  PERFORMANCE  as 

influenced  by  wind,  system  data-Rate,  and 
contingency -event  variables  during  ifr  steep 
approaches  with  VERTICAl-LIFT  aircraft,  by  also 
simultaneously  evaluating  effects  of  display-format, 

appkoach-angle  and  measurement-noise  variables  to  the 

eatent  possible  within  THt  scope  of  each  study  task, 

AN  INCREASED  DECREE  OF  GENERALITY  OF  STUDY  RESULTS 
WAS  OBTAINED.  A  VARIABLE-VELOCITY  SIMULATION  OF  THE 
BELL  UH-i  helicopter  SERVED  As  the  TEST  VEHICLE 
IN  ALL  STUDY  TASKS.  (aUTHuR)  # 
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DDC  REPORT  8IBLI0GKAPHY  SEARlH  CONTROL  NO.  /2QM07 
AD-73S  ‘ilU  1/3 

national  aeronautical  esTabl ishment  Ottawa  (Ontario) 

a  FLIGHT  investigation  OF  LATeRAL- 
0 1  RtCT  I UNAL  HANULINn  QUALITIES  FOR  V/STOL 

aircraft  in  low  speed  Manoeuvring  flight, 

OCT  71  i SIP  uoetsch.k-h.  ,  JR.IGOULO, 

D»  G«  ,  MCGREGOR  , D  *  M.  } 

REPT.  No.  NAE-LR-5R9 
MONITOR;  NRC  U265 


UNCLASSIFIED  REPORT 

SUron£ME!iTAKY  N°Tc!  pRepAR£D  IN  COOPERATION  *ITH  CORNELL 
AERONAUTICAL  Las.,  INC.I  BUFFALO,  n.  y, 

SUPERSEDES  AO-707  b3I, 

DESCRIPTORS;  (^VERTICAL  TAkE-0FF  PLANES, 

HANDLING),  ROLL,  MANtU VENAa I L I T Y  ,  FLIGHT 

simulators,  flight  testing,  flight  speeds, 
approach 

AN  INVESTIGATION  TO  DETERMINE  ThE  RANGES  OF  VARIOUS 
LaTeRmL-OIRECTIuNaL  CHARACTERISTICS  REQUIRED  TO 
Provide  AuEOUaTE  FLTING  QUALITIES  for  TURNING 
MANOEUVRES  AT  LUW  SPEED  rt AS  UNDeRTAKEN  USING  AN 
AIRuORNE  V/SToL  AIRCRAFT  SIMULATOR.  Five 

parameters  were  varied  in  a  systematic  manner;  the 
amping  ratio,  ihe  frequency  a  n  u  the  ratio  of  the 
poll-angle  to  The  sideslip-an6le  in  The  dutch  roll 
Moot,  Together  with  the  damping  ratio  and  frequency 
OF  the  numerator  wUaORATIC  OF  The  ROLL-ANGLE  to 
AlLtRON-CONTROL-INPUT  TRANSFER  FACTION.  THE  PILOTS 
PtRFURMED  A  LOW  SPEED,  VISUAL  HANOEUVRjimq  TASK  AND 
DUCUhENTEu  THEIR  ASSESSMENT  Of  the  CHARACTERISTICS 
through  extensive  comments  anq  a  numerical  rating. 

IAOTHuR) 


UNCLASSIFIED 
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AD-73S  633  1/3 

BUEINo  CO  PHILADELPHIA  PA  V&Rt<>L  OlV 

WIND  TUNNEL  TEST  OF  A  POWERED  TILT-kOtOR 
dynamic  MODEL  OH  A  simulated. free  FLIGHT 
SUSPENSION  SYSTtM.  VOLUME  Vl«  (U) 

DESCRIPTIVE  NOTES  UNAL  REPT.  JAN-JUL  71, 

OCT  71  209P  TOMASSONI .JOHN  E.  JTAYLOR, 

Robert  b.  ;delarm,leon  n.  jschagrin, Edward 

B  «  i 

RtPT.  NO.  02 1  3- 1 UQUO-6 

CUNTRaCt:  P33615-6V-C-1S77 

MONITOR;  AFFOL  TR-7 I -26-VQL-6 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  volume  r,  part  2,  ad- 

73b  733. 

descriptors:  (^vertical  take-off  planes,  model 

TESTS),  ROTARY  WINgS,  WIND  TUNNEL  MODELS,  FLIGHT 

TESTING,  FREQUENCY,  LOADINgIMEcHaNICS)  ,  GROUND 

tFFECT  (U, 

identifiers;  «tilT  rotor  ajrlRaFT  iu) 

the  Report  presents  the  results  of  a  wind  tunnel 
TEST  ON  A  PQrtEREO  DYNAMIC  MODEL  OF  THE  BOEING  M- 
160  TILT  ROTOR  AIRCRAFT  WITH  &*b  FOOT  DIAMETER 
ROTORS.  THE  MODEL  WAS  TESTED  jN  THE  BOEING  V/ 

SIOL  20  X  20  FOOT  WIND  TUNNEL  DURING  JANUARY- 
FEBKUaRY  1971  AND  WAS  SUPPORTED  TO  SIMULATE  FREE 
FLIGHT  CONDITIONS  WITH  MOUNT  FREQUENCIES  MUCH  LOWER 
Than  the  dynamic  AIRCRAFT  FREQUENCIES.  BLADE  loads, 
wing  loads,  flying  dualities  and  skittishness  in 
ground  effect  data  were  obtained,  (author)  iu) 
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UDC  HEPOkT  BISlIOGKaPHY  SEar»-H  CONTROL  NO.  /  ZQMO  / 
AD-736  247  1/4 

HUNLYrtELL  INC  ST  PAUL  M|Nn  SYSTEMS  aNQ  RESEARCH 
CENIEr 

DISPLAY-  and  RELATED  SYSTEM  REQUIREMENTS  FUR 

IFR  STEEP • APPROACH.  <U> 

DESCRIPTIVE  NOTE!  FlwAL  KEPT.  nOV  67-AUG  7 1  • 

UAn  72  1 7 6 P  «OLF»JaNES  D.  5 

REPT.  NC#  12b7l-FK4 
CUNTRaCT!  N0u0l4-6a-C-019I 
PKOo:  nR-213-061 
MONITOR;  JANaIR  711106 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (‘DISPLAY  systems,  -instrument 
FLIGHT),  (-FLIGHT  INSTRUMENTS,  -VERTICAL  TAKE-OFF 
PLANES),  INSTRUMENT  LANDINGS,  ABROACH  INDICATORS, 
APPROACH,  hEL I  COPTERS  ,  SiMULATjON  (U) 

identifiers:  Uh-1  AIRCRAFT,  xV-5  AIRCRAFT,  h-i 
AIRCRAFT  (U) 

the  objective  was  to  establish  display  information 

AND  SUBSYSTEM  REQUIREMENTS  pOR  MANUa  LY  C°NTROLLED 
STEPP "ANGLE  APPROACH  ANU  LANDING  under  IFR  FLI6HT 
CONDITIONS  WITH  VtRT  I  CAL-L I F T  AIRCRAFT, 

INVESTIGATIONS  WERE  CONDUCTED  AS  A  SERIES  OF 
ITERATIVE  ANALYSES  hNO  THE  REAL-TIME  MAN-IN-THE-LOOP 
SIMULATIONS  Tc  EVALUATE  SELECTEu  display  formats, 
THEMSELVES,  as  «ELL  AS  the  tFFECTS  WHICH  RELEVANT 
SYSTEM  and  ENVIRONMENTAL  VARIABLES  HAVE  UPON  PILOTING 

task  performance,  alternative  display  formats  were 

INITIALLY  TESTED  UNDER  IDEALIZED  FLIGHT  CONDITIONS. 

The  TESTING  OF  ^elected  formats  Was  Then  continued 
in  a  SERIES  Of  SIMULATION  STUoUS  IN  WHICH  SYSTEM  AND 
ENVIRONMENTAL  CHARACTERISTICS  WERE  SYSTEMATICALLY 
INTRODUCED  TO  DETERMINE  TmEIR  INDIVIDUAL  And 

interactive  effects  upon  piloting  performance. 

(AUTHOR)  (U) 
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•  unclassified 

UDC  REPORT  BIBLIOGRAPHY  SEaRlH  CuNTROL  NO.  /IOHQ! 
AO-73o  B37  1/3 

naval  postgraduate  school  montErey  calif 

programmed  pilotage  as  a  means  of  improving 
RUToRcRAFT  PERFORMANCE  in  LEVEL  FLIGHT,  (U) 

DESCRIPTIVE  note:  MASTERS  TrtEsIS, 

SEP  71  PVP  iiIlDMAn.ROBERT  ALAN  ; 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  ^VERTICAL  TAKE-OfF  planes,  ^flight 
contno,.  systems),  flight  speeds*  optimization, 

FOLDING  helicopter  rotors,  helicopters,  tilt 
MINGS,  HOVERING,  AIRSPEED  1U) 

IDENTIFIERS;  TRANSITIONAL  FLIGHT,  DESIGN  CRITERIA, 
•PROGRAMMED  PILOTAGE  (U) 

airframe  drag  reduction  and  Engine  duct  design, 

While  necessary  to  the  IMPROVEMENT  of  performance, 
cannot  alone  offset  the  aerodynamic  limitations 
inherent  in  rotary  wing  flight*  the  latter,  which 
have  become  predominant  with  the  advent  of  high 

OUTPUT  TUKBOShAFT  ENGINES  MUST  THEN  BE  OVERCOME  BY 
OTHER  MEANS  OISCUSSEO  IN  THIS  PAPER.  PROGRAMMED 
PILOTAGE  TECHNIQUES  WHICH  UTIlUE  REAL-TiMe  flight 
DATA  TO  VARY  AERODYNAMIC  PARAMETERS  ARE  INVESTIGATED 
and  Incorporated  in  the  preliminary  design  of  a  high¬ 
speed  rotorcRaft.  the  rotor  speed  and  the 
contribution  of  lift  from  a  fixed  wing  are  thus 
OPTIMIZED  throughout  the  flight  envelope,  THEREBY 
GKEaTlY  ENHANCING  Level  FLIGHT  SPEED  CHARACTERISTICS, 
(AUTHOR)  (U) 
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boljnq  co  Philadelphia  pa  veRtOl  div 

WIND  TUNNEL  TEST  OF  THE  AERODyNaMICS  AN|) 

dynamics  of  rotor  spjnup,  stopping  and 
folding  on  a  semispan  folding  tilt-rotor 

MODEL  -  VOLUME  VII*  C  U ) 

DESCRIPTIVE  NOTE!  FINaL  KEPT.  jAN-JUl  71* 

OCT  71  R02P  VAN  wAqEnS VELD , D l RK  {MCHUGH, 

FRANK  J.  JDELARM.LEON  N.  JLAPiNSKI  , WALTER 
L.  {MaGEE, JOHN  P.  t 
RtPT  «  NO.  u2 1 3- 1 UOUO-7 
CONTRACT?  F33615-69-C-1577 
MONITORS  AFFDL  TR-7 1 -62-VOL-7 

unclassified  report 

supplementary  note:  report  on  design  studies  and 

MODEL  TESTS  OF  Thu  STOWED  TIlT  ROTOR  CONCEPT. 

SEE  ALSO  VOLUME  6,  AO-73S  633* 

descriptors:  urotary  wings,  model  tests), 

(•vertical  take-off  planes,  mOqEl  tests),  wind 
tunnel  models,  scale,  structural  properties, 

AEKOoYnAMIC  CHARACTERISTICS, 

LOAOlNfc(NECHANlCS)  <U) 

IDENTIFIERS:  *tilt  rotor  AIRCRAFT  (U) 

wind  tunnel  test  data  obtained  with  a  i/?-scale 

SEMISPAN,  UnPoWERED,  dYNAmICAlLY-SCALED  MODEL  213 
stoweo/tilt  rotor  are  reported,  the  objectives  of 
the  tests  WERE  TO  Obtain  AERODYNAMIC,  STRUCTURAL,  and 
DYNAMICS  DATA  during  the  SPINuP,  feather  and  blade 
fold  cycles  of  this  vehicle,  (author)  <u) 
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LlNO-TEMCO-VOUGhT  INC  DALLAS  TEA  LTV  VOOGHT  AERONAUTICS 
0  I  V 

X  C - J  M  2  A  VTOL  TRANSPORT  PRQGKAm*  (U) 

DtSCR  I P  T  i  VE  NOTE:  MONTHLY  PROGRESS  R£PT,  NO,  s<|  FOR  DUN 
66  • 

JUn  66  19P 

CONTRACT!  AF  33<657)-786B 

unclassified  report 


descriptors:  (^vertical  taae-ofF  planes,  ^transport 

PLANES),  SCHEDULING!  RESEARCH  PROGRAM 
ADMINISTRATION,  MAINTENANCE,  AcCtPTAtt I L I TY  , 
PEKFORnANCEIENoInEERING)  ,  design,  ground  support 
equipment,  spare  parts,  training  devices,  flight 
testing  ( u ) 

identifiers:  c-112  aircraft  (u> 

contents:  DEVELOPMENT  of  XC-lR^A  and 
fabrication  of  FIVE  PHOTOTYPE  mdels; 

FABRICATION  of  mockup,*  ground  tests: 

ENGINEERING  Data:  DcSIGN  DATA;  FLIGHT 

test:  reports:  spare  parts  for  five 
prototype  airplanes:  DEVELOPMENT  and 
FAbHlCATlON  OF  AGE J  SPARE  PaRtS  FOR  AGE! 

TRAINING  AND  TRAINING  EQUIPMENT?  AND 

CONTRACTOR  SUPPORT  OF  FLIGHT  TEST  PROGRAM#  (U) 
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PRINCETON  U.NIv  N  J 

the  Princeton  Pennsylvania  army  avionics  research 

P  0  g  R  A  M  .  (U) 

DESCRIPTIVE  note:  annual  R£PT»  NO.  I,  l  JUN  66-30  MAY 
67  , 

OCT  67  R7 P  uUaES  » THEODOR  A.  {DURBIN. 

ENOCH  J.  iGKAHAM, FRANK  D*  5 S CrM I T Z  ,  F RE  DR  I  C 
H.  JijHaRKOFF,  EUGENE  G,  J 
CONTRACTS  0A-28-UR3-AMC-U24l2(E> 

PROj;  0A-lhl-20601-A2l9 
TASK:  1H1-20601-A2I9-07 

MONITOR;  £COM  Q2H12-I 

unclassified  report 


descriptors;  (•helicopters,  •formation  flight), 

(•vertical  take-off  planes,  •aerodynamics) , 

(•INSTRUMENT  LANDINGS,  HELICOPTERS), 

(•AEKONAUTICSi  VERTICAL  TAKE-OFF  PLANES), 

CONTROL,  theory,  dynamics.  DECELERATION,  TAKE¬ 
OFF,  EwUaTIOnS  OF  MOTION,  VISIBILITY,  FLIGHT 

paths  ( u  5 

IDENTIFIERS:  ‘AVIONICS  (U) 

THE  EFFECT  OF  HELICOPTER  DYNAMICS  AND 

control  characteristics  on  formation  flight 

is  a  theoretical  stooy  of  the  trajectory  La as  which 

ARE  USED  TO  DEFINE  A  FOLLOWERtS  NOMINAL  POlNy  AND  THE 
CONTROL  LAWS  WHICH  DETERMINE  THE  FOLLOWER’S  REQUIRED 

action,  effect  OF  maneuvers  IS'  included  in  THIS 

EFFORT  TO  PKUVIDE  FUNDAMENTAL  INFORMATION  ON  WHICH  TO 
base  the  development  of  ifr  formation  flight 
Equipment  FuR  The  army,  landing  confrol 
theory  for  decelerating  vtol  aircraft  is  an 
attempt  to  OBTAIN  OPTIMAL  TRAJECTORIES  for 
decelerating  LANDING  and  ACCELERATING  take-off 
MANEUVERS.  THE  EFFECT  OF  ACCELERATION,  AERODYNAMIC 

constraints,  and  terminal  constraints  are  included  in 

THE  PROBLEM  FORMULATION,  SIMPLIFIED  EQUATIONS  OF 
MOTION  ARE  DEVELOPED  AND  POSSIBLE  SCHEMES  FOR  THEIR 

solution  are  investigated  in  this  start  toward 
providing  information  on  which  development  of 
guidance  touipMENT  can  be  based,  a  system 
study  Of  lo.<  visibility  APPROACH  and 
LaNdInG  is  an  EFFORT  TO  combine  the  control 
characteristics  OF  HELICOPTERS  WITH  the  performance 
CHAkAcTERIST ICS  OF  I  HE  PILOT  TO  DETERMINE  GUIDANCE 

parameters  needed  Fur  low  visibility  approaches.  iu) 
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A0^H3j  270  1/3  20/* 

AIR  FORCE  INST  OF  TtCH  »*R  I  GhT-PaTTERSON  aFB  OHIO  SCHOOL  OF 
ENG INlEK I NG 

SIMPLIFIED  approximations  of  interference  EFFECTS  On 

JET  V/STOL  AIRCRAFT.  (0) 

DESCRIPTIVE  NOTE:  MASTER  *  S  ThEslS. 

MAR  68  96P  ARCH l No  »OAV 1 0  THOMAS  ! 

REPT.  NO.  GAM/AE/6E-2 

unclassified  report 


descriptors:  (•vertical  take-off  planes,  ground 

EFFECT),  STABILITY,  SHORT  TAKE-OFF  PLANES,  LIFT, 

hovering,  pitch(motion)  ,  compressible  flow, 
mathematical  prediction,  temperature,  aerodynamic 
CONFIGURATIONS,  APPROX  I  Mat  I  ON (MATHEMATICS)  , 

CORRECTIONS,  COMPUTER  PROGRAMS,  THESES  (U) 

IDENTIFIERS:  »jET  lNIERFERtNtE  EFFECTS,  TRANSITION 

flight  ( u ) 

A  StMl -EMPIRICAL  APPROACH  IS  USED  To  PREDICT 

PcRFOrMaNCE  LOSSES  and  pitching  moments  caused  by 

INTERFERENCE  EFFECTS  on  DIFFERENT  AIRCRAFT  PLANFOrMS 
In  mover  and  TRANSIIION,  DIFFERENT  AIRCRAFT 
PLANFuRmS,  AND  VARIATION  OF  THE  JET  EXHAUST 
COMBINATIONS  MAKE  The  PRObLtM  Of  PREDICTING 
INTERFERENCE  EFFECTS  DIFFICULT*  the  induced  flow 
that  CAUSES  THE  PERFORMANCE  LOSSES  in  HOvEr  is 
SUPtRiHPOSEO  ON  ThE  FREE  STREAM  FLOW  TO  DETERMINE  THE 
INTERFERENCE  EFFECTS  ON  PERFORMANCE  and  pitch  DURING 
TRANSMISSION,  an  EMPIRICAu  FACTOR  is  USED  TO 
CORRECT  for  The  COMPRESSIBILITY  AND  TEMPERATURE 
EFFECTS  OF  THE  JET  EXHAUST  ON  ThE  INDUctD  FLOW. 

RESULTS  ARE  COMPUTED  ON  ThE  I bM  7094  COMPUTER. 

(AUTHOR)  (U) 
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AO-83.3  396  J/3  *0/**  U/l 

AIR  FORCE  ! NS T  OF  TtCH  *R  1  GHT-PaT'(  Lk50N  aFB  OHIO  SCHOOL  OF 

ENG  I N£ER I NG 

THE  APPROXIMATE  LONS  I  TUD I N  AL  ST^?!-lTY  DERIVATIVES  OF 
A  VECTORED  THRUST  VT0L*  <u> 

descriptive  note:  master»s  tmEsJ-m 

mar  68  i53P  »’» inters  »•.  carles  p»  : 

REPT .  No.  GAm.'AE/63»I  1 

unclassified  report 


descriptors:  (•vertical  take->."F'  planes,  aerodynamic 

CHARACTERISTICS)  I  (*OET  FIGHTtiCS,  STABILITY), 

supersonic  planes,  pitchimu';  '  thrust, 

PERFORMANCE(ENGINEERING)  ,  Lf'T,,  ACCELERATION, 

HOVERInG,  EQUATIONS  OF  MOT  10"  i  DRAG,  COMPUTER 
PROGRAMS,  NONLINEAR  SYSTEMS,  DoWnWASh.  THRUST, 

AElGhT,  ANGLE  OF  ATTACK,  ThfjES.  MATHEMATICAL 

ANALYSIS  «U) 

identifiers:  p-112?  aircraft?  transition  flight, 
pressure  gradients,  computer  analysis  (U) 

ThE  OBJECTIVE  of  this  STUDY  W*S  TO  INVESTIGATE  THE 
S  T  Ad  I  L  I  r  Y  DERIVATIVES  AnD  THE  STABILITY  OF  THE 
vectored  THRUST  P- 1  12  7  AUPLAnE*  expressions 
were  derived  for  thl  derivatives,  the  performance, 

DERIVATIVES  AND  STABILITY  ftERE  FOUND  FOR  BOTH  AN 
ACCELERATING  and  NONACCELERATING  TRANSITION  from 
HOVER  TO  CONVENTIONAL  FLIGHT.  ThE  RESULTS  OF  THE 

accelerating  transition  were  compared  to  values 

available  from  hawker  siodeley.-  both 

transitions  were  unstable  for  many  airspeeds  but  the 

TIMES  TC  L»OUBLE  AMPLITUDE  WtRE  SUCH  THAT  A  PILOT 
COULD  CONTROL  THE  AIRPLANE,  (AUTHOR)  (U) 
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SYSTEM?  TECHNOLOGY  INC  MAwYhORNE  CAulF 

ANALYSIS  oF  vrOL  HANDLING  QUALITIES 
ReQU I RENENTS  .  PART  11,  LATERAL" 

DIRECTIONAL  HOVtR  AND  TK  AimS  1 T  I  On  •  (U) 

DESCRIPTIVE  NOTE!  FINAL  KEPT.  jUu  68-JAN  70, 

FEo  70  23HP  CRA  I  G t SAMUEL  J.  i CAMPBELL , 

ANThOnY  } 

RLPT.  NO.  STI-TR-lfal-1 
CONTRACT:  aF  33(61S)-j736 

PROj:  AF-6V8DC 

task:  69bdlo>j 

MONITOR;  AFFDL  TK-fa7-r/9-Pi  -2 
UNCLASSIFIEU  NEPCMT 

SUPPLEMENT AnY  NoTl:  SEE  ALSO  PaRT  1,  AD-BR5  165. 

descriptors:  (^VERTICAL  TAKE-OfF  planes, 

HANDLInG),  HOVERING,  P I TCH ( MUT  I  On )  , 

PILOTS,  PEHFORMANCE(hUMAH)  ,  FLlGhT  CONTROL 

systems,  mathematical  analysis  iuj 

IDENTIFIERS;  TRANSITION  FLIGnT,  closed  LOOP 
control  SYSTEMS  ( u ) 

analyses  of  available  handling  qualities  data  were 
PERFORMED  to  DETERMINE  lATEKAl/DIRECT IONaL  dynamic 
REQUIREMENTS  FOR  VTUL  AIRCRAFT  iN  HOVER  AND  LO* 

speed  Flight,  the  basts  for  this  treatment  is  an 

EXAMINATION  op  THE  PILOI/VEhIcLE  as  a  CLOSED-LOOP 

servo  system.  The  qoasi-linlar  pilot  DESCRIBING 

FUNlTjON  IS  APPLIED,  the  hESULTs  OF  THE  SADIES 
suggest  that  the  PRIMARY  FACTORS  identifying 
satisfactory  and  unacceptable  hover  mode  dynamic 
FEATURES  are  RELATED  to  The  ClOSED-lOOP  deficiencies, 
detailed  CONSIDERATION  is  made  vF  The  CONTROL  task 
AND  PILOTING  FUNCTIONS  IN  TRANSITION  FLIGHT.  THE 
RESULTS  OF  THIS  GENERIC  ApPR A  J  S AL  ARE  EVOKED  TO 
CONFIRM  and  JUSTIFY  PRELIMINARY  LATERAL/O I RECT I ONaL 

requirement  for  conirol  In  transition, 

(AUTHOR)  (U) 
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NuRlHROP  lORP  HaA'IHuRnF,  CaLI*  AJRCRaFi  ulV 


A  bTUuiV  OF  V/STuL  (ihOOMU-bA^F.O  SIMULATION 

TECHNIQUES.  *u) 


DESCRIPTIVE  NOTE:  F'IhAL  REFT.  1 
A  P  R  7 U  4  3 P  b  I  (J  AC. OK  I 

REPT.  N„,  NOR-69-168 

CONTRACT!  OAA JU2-6t~C-UD  1  9 
PROJ5  0A-l-F-1622U4-a-l42 
Task;  1-F-162204-A- 14233 
MONITOR;  UbAAVLAoS  T*-70-l6 

UNCLASSIFIED  R  E  P  G  h  T 


FEB  68-1  JAN  70, 
.JOHN  B.  ; 


DtSCKlPTUKS;  (  •  V  t  R  I  I  C  AL  TAkE-OF’F  PLanES,  *flight 
SIMULATORS),  I •HELlCuPTERS ,  FLlGitT  SIMULATORS), 

simulation,  motion,  PEkCtP i iuN < Psychology  i , 

uISPlAY  systems,  P1LJTS,  ShOkT  TaKE-uFF  PLANES  (0) 

Tn£  purpose  of  ihe  study  is  To  define  the 

SIMuLmTIon  CHARACTERISTICS  t\E. yUlRED  TU  ESTABLISH  THE 
SIMULATOR  AS  A  RELIABLE  A,mD  VaUO  ToOl  IN  ThE 
DtVELuPMENT  OF  V/STOL  AJRcRaFt  aND  HELICOPTERS. 

A  FLIGHT  SImUlaIOR  lMPLO Y  j  NG  THE  POINT  Ll&HT  SOURCE 
PRINCIPLE  TO  GENERATE  A  VISUAL  uISPlAY  „aS  USED  IN 

these  studies,  previous  stupes  of  a  jet-lift  v/ 
stol  aircraft  in  this  sjndlaTor  uncuvered  a  pilot- 

vehicle  PERFORMANCE  DEFICIENCY  uUKInO  LaTcRaL 
maneuvers,  resulting  jh  a  nausea  reaction  Which 
limited  pilot  participation,  jn  the  PRESENT 

INVESTIGATION,  hUNAN  MOTION  PERCEPTION  «AS  STUDIED, 

AND  SOLUTIONS  TO  IHIS  P I L u T - V t H J C L E  PERFORMANCE 
DEFICIENCY  «EkE  EVOLVED  BY  THE  USE  OF  a  MOVING  BASE, 

ThE  RESULTS  DEMUNSTRATEU  1HAT  EFFECTIVE  SIMULATION 

is  possible  /.hen  certain  constraints  are  observed. 

The  best  CONSTRAINTS  of  the  drive  MECHANISM  WERt 
DETERMINED  EXPERIMENTALLY  anD  wtRE  COMPARED  WITH 
THOSE  IMPLIED  FROM  PhySIOLOgIcAl  CONCEPTS  OF  HUMAN 
MOTION  PERCEP1IUN.  a  SIMULATION  VALIDATION 

Rationale  was  also  developed  t°  assist  the  pilot  in 
his  Evaluations,  an  example  of  this  is  described 
TOGETHER  WITH  A  DISCUSSION  of  Some  LlMITAlONS. 

(AUTHOR)  (U) 
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PkINCLTON  UNIV  W  0  DEPT  Of  AEROSPACE  and  MECHANICAL 
SC  1 1 N c E S 

FEEDBACK  control  OF  VTOL  AIRCRAFT,  (U) 

DtSCR I P  T I  V  £  NOTE?  FINAL  rtEpT., 
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descriptorsc  (•vertical  take-off  planes,  flight 
control  SYSTEMS),  (•FLIGHT  CONyRgL  SYSTEMS* 

FEEDBACK),  TRANSPORT  PLANES,  T  j  L  T  WINGS, 

aerodynamic  characteristics,  Stability,  airplane 
models,  SCALE  (U> 

IDENTIFIERS:  XC“142A  AIRCRAFT*  C-IH2  AIRCRAFT, 

•TRANSITION  FLIGHT,  •FEEDBACK  CONTROL  (U) 

AN  APPROXIMATIVE  ANALYSIS  AND  DISCUSSION  IS  GIVEN 
Of  THE  BEHAVIOR  of  POLES  ANo  ZEROS  CHARACTERIZING  The 
LONGITUDINAL  DYNAMICS  OF  VTOL  AIRCRAFT  IN 
TRANSITION,  IN  FEEDBACK  DESIGN*  IT  IS  A  DESIRABLE 
Goal  70  CREATE  A  DOMINANT  ATTITUDE  response  MODE 
WHICH  IS  SEPARATED  IN  FREuU£NCY  AND  VARIES  LjTTLE 
THROUGHOUT  THE  TRANSITION,  1  He  INVESTIGATION 
DEMONSTRATED  THAT  This  <*0AL  Can  BE  ACHIEVED  at  FIXED 
OPERATING  POINTS  IN  TRANSITION  AlTHOUT  ACCURATE  PRIOR 
KNOWLEDGE  ABOUT  THE  BEHaVJOk  OF  THE  STABJLjTY  AND 
CONTROL  DERIVATIVES  DURING  TRANSITION,  in  THE 
LONGITUDINAL  DEGREES  OF  FREEDOM,  PITCH  ATTITUDE  AND 
PITCH  RATE  FEEDBACK  WERE  USED,  IN  ThE  LATERAl- 
OIRECTlONAL  DEGREES  OF  FREEDOMp  THE  S.AME  GOAL  WAS 
ACHIEVED  BY  USING  YAW  RATE,  ROLL  ANGLE,  AND  ROLL  RATE 
FEEDBACK.  THE  GAINS  WERE  DETERMINED  BY  AN 
APPROXIMATE  PROCEDURE,  LONG  I TuD A N AL  AND  LATERAL- 

directioual  experimlnts  were  performed  with  a  0.1 

SCALE  MOOEL  OF  The  XC-IM2A  TIlT-WJNG  VTOL 
AIRCRAFT,  PULSE  RESPONSES  OF  THE  FREE-FLYJNG  MOOEL 

are  presented,  (author)  iu) 
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APPLICATION  OF  The  NORThROP  ROTATIONAL 

simulator  to  helicopters  anu  v/stol 

AiRCRaFT  (USER’S  GUIDE)  .  (U) 

DESCRIPTIVE  note;  FINAL  SEPT*  1  FEB  68- 1  JAN  70  • 

MAY  70  9,P  8 JvAlOrI , JOHN  B  *  { 

RLPT.  NO.  NOR-70-6 
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PROj ;  uA-I-F-l62201t-A-l‘I^ 

task;  I-F-16220R-A-H233 
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unclassified  report 


descriptors;  UFLIGH.r  SIMULATORS,  OPERATION), 
(•HELICOPTERS,  FLIGHT  SIMULATORS),  (OER’iCAL 
TAKE-OFF  PLANES,  FLIGHT  SIMULATORS),  EXPERIMENTAL 
OESItiN,  VISUAL  SIGNALS,  MATHEMATICAL  MODELS, 

INTERFACES  (U) 

ThE  PoRPOSE  OF  ThE  uOCUMENT  IS  TO  SUGGEST 
GUIDELINES  TO  BE  USED  IN  DEVELOPING  SOFTWARE 
intcRface  computations  so  as  t°  effectively  integrate 
the  pilot  and  mathematical  vehicular  representation 

10  THE  NORTHROP  ROTATIONAL  SImuLATOR,  A 

description  of  all  key  elements  and  their  performance 

and  OPERATING  CHARACTERISTICS  15  INCLUDED.  PAST 

USEs  and  projected  future  USES  are  also  given, 
some  validation  metmoos  are  described  with 
SUGGESTIONS  for  THEIR  use.  SUGGESTED  INTERFACE 
MECHANIZATIONS  are  GIVEN  which  PROVIDE  EFFECTIVE 
VISOAL  AND  MOTION  STIMULI  CuMpATlBLE  WITH  SENSORY 

characteristics,  a  rationale  for  the  use  of  motion 

is  INCLUDED.  A  METHOD  13  uUTLlNED  WhlCH  ASSISTS 
The  USER  in  assessing  THE  PROBABILITY  of  SUCCESS  IN 
any  desired  simulation  anu  preparation  of  an 

Ef-  FtC  T  l  VE  EXPERIMENTAL  DESIGN,  (AUThOR)  (U) 
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ARMY  AVIATION  MATERIEL  LABS  FoRT  EUST  J  5  VA 

suitability  of  a  drag  sphere  anemometer  FOR 

MEASUREMENT  Of  VTOL  AIRCRAFT  D°*NWA3H.  (U> 

descriptive  note:  technical  note. 

jUn  7U  2/P  STaNTOm.RUSSELL  0.  5 

REPT.  No,  USAAVLABS-TN-H 

UNCLASSIFIED  REPORT 


descriptors;,  (  *anemoneteks  , 

PERFORMANCE(ENGlNEERiNG)  )  ;  (^VERTICAL  TaKE-OFF 
PLANES,  *OGWN«ASH),  WIND,  DRAG,  SPHERE?, 

MEASUREMENT,  HELICOPTERS,  mOVErING  (U) 

TESTS  WERt  CONDUCTED  ON  A  SIMPLE,  LOW-cOsT  DRAG 
SPHERE  ANEMOMETER  TO  DETERMINE  ITS  SUITABILITY  FOR 
MEASURING  WIND  VELOCITIES  IN  THE  VICINITY  OF  VTOL 
AIRCRAFT  AND  HELICOPTERS.  A  DrAG  SPmERE  ANEMOMETER 

is  a  device  for  determining  wind  velocity  by 
MEASURING  the  drag  FORCE  ACTING  on  A  SPHERICAL  body 
of  KNOWN  drag  COEFFICIENT,  the  drag  sphere 
ANEMOMETER,  AS  Tested,  W AS  FOUND  TO  BE  CAPABLE  OF 
MEASURING  WIND  VELOCITIES  and  DIRECTION  IN  One  Plane 
0 VEk  a  speed  range  of  iq  to  1 1 U  MPH. 
instrumentation  accuracy  was  found  to  be  plus  or 

MINUS  2.5  MPh  IN  THE  SPEED  RAnGE  OF  IQ  TO  5U  MPH  AND 
PLUS  OR  MINUS  7'i  IN  THE  SPEED  RANGE  Of  50  TO  1  1 0 
MPH,  DIRECTIONAL  ACCURACY  WaS  FOUND  To  BE 
APPROXIMATELY  PLUS  OR  MINUS  3(J  DEG.  AT  LOW  WIND 
SPEEDS,  PLUS  OR  MINUS  10  DEC .  FOR  SPEEDS  FROM  3U  TO 
60  MPh,  AND  PLUS  UR  MINOS  5  DeG.  ABOVE  60  MPH.  on 
The  BASIS  OF  THE  RELATIVELY  UNSOPHISTICATED  TESTS 
PERFORMED,  THE  DRAG  SPHERE  ANEMOMETER  IS  CONSIDERED 
TO  uE  SUITABLE  f-OK  MEASUREMENT  OF  DOWNWASH  VELOCITIES 
IN  CLOSE  PROXIMITY  TO  HOVERINq  VTOL  AIRCRAFT,  IF 
REUUIkED,  THE  UPPER  END  OF  THe  USABLE  SPEED  RANGE 
COUlD  BE  EXTENOtD  THROUGH  ADDITIONAL  WlND"TUNNEC 
CALIBRATION.  { AUTHOR )  ( U ) 
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fluidic  vurtex  angular  rate  sensor 
concept  investigation  for  helicopters  and  V/ 
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DESCRIPTIVE  note:  FINAL  KEPT.. 
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DESCRIPTORS:  (  •FLOWMETERS  »  •FLulOlCSM 

(•STABILIZATION  systems,  ♦HELICOPTERS), 
(•VERTICAL  Take-off  PLANES,  STABILIZATION 
systems),  vortices,  flow  visualization, 
GYROSCOPES,  PRESSURE,  FEASIBILITY  STUDIES, 
SENSORS 

IDENTIFIERS;  VaUaRS ( VORTEX  AXIS  JET  ANGULAR 
RATE  SENSORS),  *VOPTeX  AXIS  JET  ANGULAR  RaTe 

sensors 


(U) 

(U) 


AN  EXPERIMENTAL  INVESTIGATION  W AS  UNDERTAKEN  TO 

establish  the  FuasIoIlI rY  of  sensor  concepts  for 

APPLICATION  in  HELICOPTER  AND  V/STOl  AIRCRAFT 
STAciIlITY  AUGMENTATION  SYSTtMs.  THEORIES  OF 
VARIOUS  POSSlbLt  RATE  SENSING  DEVICES  B AS^D  ON  RAPID 
VORTEX  FLOWS  ARt  PRESENTED,  WjTH  EXPERIMENTAL 
DEMONSTRATION  OF  THE  PRINCIPLE  OF  OnE  Jn  WHICH  THE 
SftlrtL  FLOW  AXIS  LAGs  BEHIND  ThE  CHAMBER  AXIS  WHEN  TrlE 
CHAMBER  IS  ROTATED  A80UT  A  LINE  PERPENDICULAR  TO  jTb 
A  a  I  s  .  TwO  MODIFICATIONS  YiElDeU  SENSITIVITIES  LESS 

than  ultimately  des i red  1  by  Factors  on  the  order  of 

20UO  and  200.  OoSERVATlONs  ON  THE  FeOW  PATTERN  IN 
JETS  EMERGING  FROM  A  PAjR  OF  cOnCENTRjc  VORTEX 
CHAMBERS  SHOWED  THAT  THE  CONCEpT  OF  THE  VORTEX  AXIS 

jet  angular  Rate  sensor  (vajarsj  discussed 
theoretically  in  a  previous  feasibility  study  would 
HAVE'  TO  OVERCOMt  problems  cnEaTed  by  turbulence  and 
Flow  REVERSAL  ALONG  THE  AXIS*  AN  ATTEMPT  WAS  MADE 
TO  DEMONSTRATE  A  UEv'ICE  OF  hIgH  THEORETICAL 
SENSITIVITY,  IN  WHICH  A  CYLINDRICAL  CORE  SUPPORTED  UN 
AN  AX'S  PERPENDICULAR  TO  THE  cO*E  AXIS  i 5  SUB jErTED 
TO  h  TORQUE  DUE  TO  THE  PRESSURE.  GRADIENT  GENERATED  IN 
AM  hMhUlAr  PASShGE  bY  COR,OlIs  FORCES. 

theoretical  discussions  are  also  given  of  a 

GYROSCOPE  In  WHICH  THE  FLUID  STREAM  IS  THE  ROTOR,  (U) 
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descriptors:  ^VERTICAL  TAkE-OfF  planes,  *L I F T )  , 
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BOUNDARY  LAYER  CONTRUL,  DOWNrtAsH,  GROUND  EFFECT, 

handling,  bibliographies, 

PERFORMANCE(ENGINEERING)  (U) 

all  Types  of  migh-lift  devices  are  covered,  both 

EXPERIMENTAL  AND  THEORETICAL  TOPICS  ARE  REVIEWED,  AND 
The  selected  REPORT*  are  LISTED  by  A  SUBJECT  and  an 
AUThOk  INDEX.  (AUTHUP)  (U) 
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supplementary  note:  see  also  volume  2,  ad-87s  230* 

OtSCRlPTORS:  (AVERTICAL  IAKE-OfF  planes,  ♦lift  )  , 

short  take-off  Plane;,,  Two-dimensional  flow, 
flaps,  AIRFOILS,  PROPELLERS(AErIaL)  , 

LOAOINgIMECHANICS  )  ,  DOWN  ti  ASH,  TlLT  WINGS, 

PERFORMANCE(ENGINElRING)  (U) 

the  purpose  of  The  study  was  jo  develop  a  unified  ! 

analytical  procedure  to  evaluate  the  effects  of 
passive  high-lift  devices  on  deflected-slipstream  or 
TjLT-wING  V/STOl  CONFIGURATIONS,  methods  were 

developed  to  predict  the  two-dimensional  flapped  ; 

AIRFOIL  CHAWACTERISI ICS  To  aE  Used  iN  A  span  LOAD 

PROGRAM,  the  SPAN  load  RESULTS  aRE  USED  IN  i 

PROCEDURES  FOR  lSTI MATING  The  coefficients  of  lift,  1 

LONv,  l  TUu  I NAL  FORCE,  AND  MOMENT  FOR  A  WING  PARTIALLY 

immersed  in  a  propeller  slipstream,  these 

CHARACTERISTICS  CAN  THEN  bE  UsED  IN  A  PERFORMANCE 
PROGRAM  DEVELOPED  TO  CALCULATE  THE  TAKEOFF,  LANDING, 

and  transition  maneuvers,  in  addition  to  These 
Tasks,  INVESTIGATIONS  were  made  INTO  DOwNWASH 

CHARACTERISTICS,  WIND  TUNNEL  wall  corrections,  and  1 

CORRELATIONS  OF  FLIGHT  TEST  DaTA  WITH  THEORY.  AN 
ANALYSIS  OF  ThE  EFFlcTS  Op  hIgH-LIFT  DEVICES  ON  THE 
PERFORMANCE  of  A  IILT-W-Ng  V/sTOL  CONFIGURATION 

IS  INCLUDED  IN  THE  APPENDIX.  (AuTHOK)  (U)  j 
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DESCRIPTORS:  UVtRTICAL  TAke-OfF  planes, 

performance(engInelRing) i  i  {•short  take-off 
PLANES,  SPECIFICATIONS)  ,  MILITARY  REwU I REMENTS  , 
STATE-OF-THE-ART  REVIEWS,  FLIGHT  TESTING,  HOVERING  (U) 

THE  SPECIFICATION  WAS  COMPILED  AFTER  AN  EXTENSIVE 
LITERATURE  REVIEW  AND  Many  mEeT1N6S  and  discussions 
WITH  PERSONNEL  from  ESSENTIALLY  all  CONCERNED 
civilian  and  GOVERNMENTAL  ORGANIZATION'S,  THE  REPORT 

attempts  to  explain  the  cuncepT  and  philosophy 
underlying  the  V/STUL  specification  and  TO 

PRESENT  SOME  OF  THE  DATA  AND  ARGUMENTS  UpON  WHICH  THE 
REQUIREMENTS  were  based.  THE  DOCUMENT  SHOULD  also 
SERVE  AS  A  SUMMARY  OF  THE  STATE  OF  THE  V/STOL 
FLYlNo  DUALITIES  ART  AS  DETERMINED  FROM  FLIGHT  TEST, 
SIMULATION,  ANALYSIS,  AND  THEqRY.  (AUTHOR)  (U) 
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aerooymahics  and  dynamics  or  rotor 

SPfNUP*  STOPPING  A  HO  FUL0IN6  OH  A 
SErllSPAN  FOLDING  TiLv-KOrOR  MODEL* 
VOLUhE  VI  It 

(AFFDL-TN-71-42-V0L-7) 

AD-73*  I2S 

•BOEING  CO  RENTON  BASH 

•  •  • 

.  *  GENERAL  METHOD  FOR  DETERMINING 
THE  AERODYNAMIC  CHARACTERISTICS  OF 
PAN-IN-*|No  CONFIGURATIONS*  VOCUMt. 
II >  COMPUTER  PROGRAM  DESCRIPTION* 
AO-447  *81 

•BOEING  CO  RENTON  BASH  COMMERCIAL 
AIRPLANE  01 V 

•  •  • 

A  GENERAL  METHOO  for 
UETErHININu  THj.  aEKODYHA.-IIC 
CMaKaCTEHISTiCS  of  FAN-In-*.In« 
CONFIGURATIONS.  VOLUME  It  THEORY 
AMD  APPLICATION. 

AO-447  *80 

•bolt  beranek  and  ncbman  INC  CAMIKIDGE 
MASS 

•  •  • 

BUN-ISSV 

an  optimal  control  method  for 

PREDICTING  CONTROL  CHARACTER, ST  ICS 
ANO  OlSPLAT  REnUIRlKENTS  OF  HANNED- 
VEhlCEE  SYaTEMa, 

(AFFoL-Trt-47-187) 

AP-*?2  272 

«  •  • 

BbN-I 774 

APPLICATION  of  OPTIMAL  control 
THEORY  to  the  PRtOICTlON  OF  HUMAN 

performance  in  a  complex  task* 

<AFF0L-TH-A*-8U 
AP-70R  542 

•CENTRE  national  O’ETLDES  et  de 

REtMERCHES  AERONAUT  I QUES  BRUSSELS 
(BELGIUM) 

•  *  • 

TCEA  TNIR  * 


POBEREO  LIFT  MODEL  TESTING  FOR 
GROUND  PROXIMITY  EFFECTS* 

AD-R24  R*B 


•  CORNELL  AERONAUTICAL  LAB  INC  BUFFALO  * 

N  Y  FLIGHT  RESEARCH  DEPT 

*  • 

A  FLIGHT  INVESTIGATION  OF 
LATERAL-DIRECT 10NAL  HANDLING 

*  DUALITIES  FOR  V/STOL  AIRCRAFT  IN 
LOR  SPEED  MANEUVERING  FLIGmT. 
(AFFDL-TR-4*-*!) 

AD-707  B3I 

... 

background  information  and  user  * 

GUIDE  FOR  MIL-F-B3J0U-HIUTART 
SPECIFICATION  — .  KEYING  DUALITIES 
OF  PILOTED  V/STOL  AIRCRAFT, 
(AFFDE-Tm-70-Bb) 

AD-BBR  S3* 


•CORNELL  AERONAUTICAL  LAB  INC  BUFFALO 
N  T 

•  ♦  • 

CAL-BU- I 0R4-S- I 
DEVELOPMENT  OF  A  HiITHOj  FOR 
PREDICTING  ThE  PERFORMANCE  ANO 
STRESSES  OF  VTOL-TYPE  PROPELLERS . 
(USAAVLAoS-TH-lt-ZA) 

AO-435  V5J 

•  •  « 

CAL-BB-I8S4-S-2 
PERFORMANCE  AN 0  STRESSES 
OBTAINED  ON  AN  I  SOI  aTED  VToL-TYPt 
PROPELLER  OPERATING  IN  HOV£RINg, 
TRANSITIONAL*  ANO  AXIAL  FLjGHT * 
CUSAAVLA0S-TR-47-37) 

AU-44 I  087 

•  •  » 

CAL-B0-2V25-F-I 
THE  GENERATION  OF  A  MILITARY 
SPECIFICATION  FOR  FLYING  DUALITIES 
Or  PILOTED  V/STOL  A I KCK AFT-H l L-F- 
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CIVIL  aeronautics  board 
planning  studt;  stol-vtol  aic 

TRANSPORTATION  SYSTEMS* 

AO-721  144 
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CaL-BM-ZOZO-F-I 
DEVELOPMENT  OF  AOVANcEt) 
TECHNIQUES  FOR  ThE  to*. NTjriCAT|ON 
OF  V/STOL  AIRCRAFT  STAuIlITT  AnO 
IOhTHOL  parameters# 

AO-/3U  121 

♦  #  • 

"  AL-TCi- 1  BlB-S-1 
THEORF.UCAu  ANo  EXPERIMENTAL 

studies  of  Impinging  uniform  ano 

NOnUnIFOnM  JETs, 

ITkECOM-TRAR  12) 

AU«6 I 0  63V 

•  •  • 

CaL-VE-2303-0 

5UANTITATUE  TERRAIN  SIUoT  of 

vtol  landing  site  oistkIbui ions  ano 

OF  EFftCTS  ON  PENETRATION. 
lAsl).TH-<.7-m 
A  0  -  6  6"  l  b92 

•(URTJSS-WRIGHT  CORP  CALDWELL  N  J 

•  •  • 

0 1 2  26 

an  invest i <iaM, on  of  the  over 
water  aspects  of  viol  AIKPeAnES  at 

HlbM  DISC  LOAOIHG. 

AO-601  151 

•cuhtiss-wrjght  CORP  WOCD-RjOGE  N  J 

«  •  • 

C«-WR-A9-09dF 

NTF-H0  SjNiiLfc  KOTOR  COMPRESSOR 
DEVELOPMENT. 

AO«7 I S  626 

•DAVIO  TAYLOR  MOOEL  BASIN  WASHINGTON 
D  C 

•  •  • 

OTMu-AERO-1062 

results  of  a  VTOL  PROPELlER- 
TYPE  AIRCRAFT  TESTED  |N  THE 
SUoSollJC  A I  NO  TUNN&i.  In  A  HIGHSPEED 
CONFIGURATION. 

AU-R26  23R 

♦OAVIO  TAYLOR  MODEL  BASIN  WASHINGTON 


?  C  AERODYNAMICS  LAB 

•  •  • 

DTMB-2172 

*IND~TUNnEL  INVESTIGATION  of 
THE  HOVERING,  TRANSITION.  aNO 
CRUISING  PERFORMANCE  OF  an  ARREST £o 
ROTOR  ITK10ENTI  VTOL  AIRCRAFT 
CONCEPT. 

AO-622  77> 

•  •  • 

0TMB-2I8I 

WIND-TUNNEL  INVESTIGATIONS  of  * 
i 720-SCALE  POWERED  MODEL  OpEN-oCtAN 
V/STOL  SEAPLANE. 

AO-651  09V 

•  •  » 

'DTMB-AERO-i  |0| 

HIND-TUNNEL  INVESTIGATION  OF 

The  hovering,  transition,  ano 
CRUISING  PERFORMANCE  ok  AN  AKRtSTEo 
ROTOR  (TRIDENT)  yTOL  AIRCRAFT 
CONCEPT. 

AO-632  777 

♦  •  *. 

DThB-ASRO-l 106  . 

WIND-TUNNEL  INVESTIGATIONS  OF  A 
1/20-SCALE  POKtRtO  MODEL  OpEN-lCEan 
V/STOL  seaplane. 

AD-6SI  09 V 

•DEUTSCHE  FQRSCHUNGS-  UNO 

vcrsuchsanstalt  FUER'LUFT-  und 

RAUHFAHRT  t  V  BRUNSWICK  (WEST 
GERMANY  I 

•  •  • 

OFVLR-SONDERDRUCK-ION 
UNTEP.SUCHUliGEN  UEOER  0£N  „ 
EINFLUSS  EINES  GtNE I GTEN 
TRIEBWERKSTHAHLS  AuF  DIE 
AERODYNAMISCrtEN  EIGENSCHAFTEN  ElNEs 
LEITmeHKS  UnVESTIuAT IONS  yF  ThE 
influence  OF  Af,  INCLINE  PROPULSIVE 
jet  on  The  AEROOYNaHIC  PROPERTIES 
OF  THE  TA.TL  ASSEHBLYI, 

AO-725  211 

•OTNASCIENCES  CORP  BLUE  SELL  PA 

•  •  ♦ 

DCR-23H 

INVEST  1<S AT  1  Oh  OF  PROPELLER 

slipstream  effects  on  aing 
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PERFORMANCE* 

IUSAAVL A»S-Vr.*7t47  I 
Au-*6*  217 

•DYNASCtCNCES  CCRP  FORT  •ASHlNfcTON  PA 
•  ■•  • 

OCR-131 

OOwNxASIl  IHPINuEHENT  DESIGN 
■  CRITERIA  FOR  VTOt  AIRCRAFT. 
ITRECOM-TRiil  IB) 

Ad-»3*  18b 

•FEDERAL  AVIATION  AGENCY  «ASh!N«TON  0 

c  flight  standards  SERVICE 

•  •  • 

F AA  DEVELOPMENTS  RELATIVE  TO 
DCS  ICR  OF  HEA  AIRCRAFT  STRUCTURES. 

A0-*47  HU 

•FOREIGN  TECHNOLOOT  DIV  «R|OHT- 
PATTeRSON  AFB  OHIO 
•  •  • 

FTD-HJ*il*2aS"7u' 

PRINCIPLES  OF  DESIGN  OF 

vertical  takeoff  and  landing 
aircraft. 

AD-72*  S72 

•  «  • 

FTD-NT-21-379-6V 
vertical  takeoff  and  ^aNoIng,. 

AO-70J  *82 

•franklin  ihst  research  LA8| 

PHILADELPHIA  PA 

•  •  • 

FLUIDIC  VORTEX  ANGULAR  RaTE 
SENSOR  CONCEPT  IhVtST ItaAT ION  FoR 
HELICOPTERS  AND  V/STOL  AJRCRaFI. 
IUSAAVLADS-TN-/0-2S) 

AD-*7l  029 

♦GENERAL  DYnAHICS/CONVaIR  SAN  OlEGO 
CALlF 

•  •  • 

EFFECTS  of  high-lift  devices  on 
V/sToL  AIRCRAFT  PERFORMANCE.  VOLUME 
II.  B|  8L I  OGilAPM  T  . 
(USAAVLAUS-TR-70-33BI 
AD-*7S  23* 

*  •  ♦ 

EFFECTS  OF  HIGH-LIFT  OEVlCES  ON 


V/STOL  AIRCRAFT  PERFORMANCE. 

VOLUME  I. 

CUSAAVLA8S-TR-70-33A) 

AO-87*  375 

•GENERAL  ELECTRIC  CO  CINCINNATI  OHIO 
•  •  • 

RESULTS  OF  A] NO  TUNNEL  TESTS  Of 
A  FULL-SCALE.  G ImG-HOUNTEO ,  TIP- 
TURBINE  -DRIVEN  LIFT  FAN. 
ITREC0H-TR-A3-2D 
AD-124  78S 

•  •  • 

xv.SA  lift.  f,an  flight  research 
aircraft's 

AD-117  139 

•  •  • 

XV-SA  LIFT  Fan  flight  RESEARCH 
aircraft. 

AD-141  017 

•  •  • 

xv-sa  lift  Tam  flight  research 
airckaft. 

AD-141  "SS 

« 

•GENERAL  ELECTRIC  CO  CINCINNATI  OHIO 
ADVANCED  ENGINE  AND  TECHNOLOGY  OEPy 

•  *  *. 

X3S3-SB  PROPULSION  SYSTEM  ' 
FLIGHT40KTHINESS  TEST  REPOkT 
(PENALTY  TESTS).  VOLUME  1. 
SUPPLEMENT  I. 

AO-431  9SU 

•  •  ♦ 

STRUCTURAL  PROOF  TEST  PROGRAM, 
AD-610  310  -  . 

•  *  • 

121 

INSTALLATION,  OPERATION  AND 
MAINTENANCE  INSTRUCTIONS  FOR  XJS3- 
SB  AND  1374  FANS. 

AD-41*  006 

•  •  • 

125 

PRELIMINARY  RELIABILITY  REPORT, 
AD-416  2*9  ' 

•  •  • 

127 

PRELIMINARY  SYSTEMS  ANALtSlS 
AND  SIMULATION. 

AD-61S  997 


0-9 

UNCLASSIFIED 


UNCLASSIFIED 


'  \ 

»•  s*»  '\. 


OVN-OEN 


128 

ground  resonance  test  plan# 

*0-636  573 

♦  •  ♦ 

130 

■STRUCTURAL  ANALYSIS  ft t KG'  SASIC 
COMPONENTS. 

AO-65 3  Si*# 

•  •  • 

131 

LANDING  GEAR  CRITERIA  GROUND 
LOADS  ANU  RE AC  T I UN3 . 

A0-*1/  383 

•  •  • 

1 32 

.kMPENNAGE  STRESS  ANALYSIS 
REPORT, 

AU-6l7  381 

•  •  • 

133 

STRESS  REPURT,  nose  landing  . 
GEAR  ASScHdLY. 

A0-*1g  007 

•  •  • 

»31 

nEicriT  ANAlTsIs, 

AU-*3*  263 

•  •  • 

I  35 

FULL-SCALE  WINuTUNNEl-  TEST 
program,  • 

AD-610  33Y 

*  •-  • 

1 3ft 

INSTALLED  SYSTEMS  FUNCTIONAL 

test  procedure,  ’  "•< 

AD-4S7  wi 

•  •  • 

137 

RIND  TUNHf  i  REPORT,  LjFT 
FAN  pn  MODEL# 

AO-61!/  .  j 

•  *  • 

136 

STRUCTURAL  analysis  OF  ring 
secondary  COhPONEN I s , 
ad-636  571 

•  •  • 

1 3  V 

calculated  rejght,  balance  ano 


MOMENTS  OF  INERTIA, 

AO-651  OH  1 

•  •  • 

HO 

PRIMARY  FLtIGMj  CONTROL  systems 
structural  ANALYSIS, 

AD-636  261 

•  •• 

ni-VOL-l 

BIND  TUNNEL  TEST  REPORT 
CONVENTIONAL  MODEL,  VOLUME  I*.  LOR 
SPEED  FORCE  AND  MOMENT  DATa, 

A0-6S3  S66 

*  •  «i 

IH-V0L-2 

AINO  TUNNEL  TEST  REPORT 
CONVENTIONAL  MODEL*  VOLUME  I], 

LO'A  SPEED  PRESSURE  AND  HINGE 
MOMENTS, 

AD-653  S66 

•  »  • 

IHI-VOL-3 

RIND  TUNNEL.  TEST  REPORT 
CONVENTIONAL  MODEL,  VOLUME  IIJ. 
HIGH  SPEED  (MACH  *  q,M  TO  U,V>, 
AO-653  56V 

»  •  • 

1*12 

STRESS  ANALYSIS  MAIN- LANDING 
GEAR# 

AU-651  012 

•  •  •  » 

113 

STRUCTURAL  DtSlGN  LOADS, 

AD-616  211 

•  ♦  • 

111 

fuselage  structural  ANALYSIS, 

VOLUME  IV,  ENGINE  INLET,  THHOST  . 
SPOILER,  PITCH  FAN  louvers, 

AD-6*0  338 

•  •  • 

111-VOL-l 

FUSELAGE  STRUCTURAL  ANALYSIS# 
VOLUME  I#  ShEAR  AND  BENOIliG# 

AO-653  S63  < 

♦  •  • 

l 11-V0L-2 

FUSELAGE  STRUCTURAL  ANALYSIS. 
VOLUME  II,  CENTER  FUSELAGc  ANp 
ENGINE  MOUNTS# 
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AD-653  S41 

•  •  • 

Il1-V0L«*3 

fUSELA'iE.  STRUCTURAL  ANALYSIS, 
VOLUME  III,  FRAMES,  BULKHEAoS  and 
FITTINGS. 

A0-aS7  997 

•  •  • 

l  NS 

STRUCTURAL  test  results. 

AO-4S7  98? 

*  *  * 

llA 

ESTIMATED  STATIC  STABILITT  AND 
CONTROL  CHARACTER  I ST ICS* 

*0-439  234 

•  •  • 

117 

MAIN  LANDING  GtAR  DROP  TEST 
iR.EP.0KT* 

AD-4I4  2B2 

•  ••  • 

In* 

INSTALLED  aYSTthS  FUNCTIONAL 
TEST.  SUMMARY. 

AD-4NS  V9B 

«  «  • 

lN9 

installed  systems  functional 
tests  report, 

AO-4S7  996 

•  •  • 

150 

calculated  installed  poleR 

PLANT  PERFORMANCE. 

AO-617  387 

•  «  « 

151 

estinateo  otnahjc  STAr.LjT* 
CHaRaCTEHISTICS. 
ad-439  23S 

•  •  • 

1  S3 

PREDICTED  YlclRATIOR  AND 

acoustic  environmental  study a 

Au-»N4  283 

•  «  • 

IS1-V0L-1 

ONE-FIFTH  SCALE  inlet  NOoEl 
•IN0  TUNNEL  tEST  RtPORT,  VOLUME 
AD-4N7  39N 


CYN-GEN 


f-  •  • 

1SN-VQL-2 

ONE-FIFTH  SCALE  ^NLET  MODEL 
BIND  TUNNEL  TEST  REPORT,  VoLUHE  I 
AD-AN7  39S 

«  •  • 

ISN-V0L-3 

ONE-FIFTh  scale  inlet  mOOEL 
BIND  TUNNEL  TEST  REPORT,  VoLUHE 
lit. 

AD-417  394 

•  4  • 

tss 

NOSE  LANDING  GEaKDROP  TEST 
REPORT* 

AD-4NS  999 

•  4  • 

•S7-V01-! 

FINAL  SYSTeHs  ANALYSIS  and 
FLIGHT  SIMULATION  REPORT,  VOLoHE 
I* 

AD-439  229 

•  •  • 

IS7-VDL-2 

FINAL  SYSTEMS. ANALYSIS  AND 
FLIGHT  SIMULATION  REPORT.  VOLUME 
11. 

AD-439  230 

•  •  4 

ise 

AIRCRAFT  FABRICATION,  ASSEMBLY 
AND  INSPECTION, 

AD-414  281 

•  •  • 

1&9 

FINAL  DESIGN  (HEIGHT  REPORT, 
AD-6S7  990 

•  •  • 

I40-V0L-1 

CALCULATED  heat  TRANSFER  and 
COOLING  SYSTEM  PERFORMANCE,  VOLUME 
1 1 

AD-457  995 

•  4  • 

I 40-V0L-2 

CALCULATED  heat  TRANSFER  And 
COCLING  SYSTEM  PERFORMANCE,  VOlUME 
II. 

AD-457  991 

•  •  • 
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X3S3-5d  AND  *376  DESjGN  SUMMARY 
REPORT, 

AO-6l4  289 

•  •  « 

162 

FLIGHT-OKTHINEsS  AND. 
RELIABILITY  SUMMARY  REPOrT, 

Ao-657  993 

•  •  • 

166-VOL-I 

PHASE  I  FLIGHT  TEST  results* 
•VOLUME  I, 

AD-63V  231 

«  •  « 

I 66-VOL-2 

PHASE  I  FLIGHT  TEST  RESUlTs* 
VOLUME  II. 

*0-63y  232 

•  •  • 

166-V0L-3 

PHASE  I  FLIGhT  TEST  RESULTS* 
VOLUME  HI, 

AO-63?  23 J 

♦GENERAL  ELECTRIC  CO  CINCINNATI  OHJO 
ADVANCED  TECHNOLOGY  AND 
DEMONSTRATOR  programs  DEPT 

•  •  • 

I  S3 

full  scale  kino  tunnel  test  , 
HEPOrT. 

AD-aSh  ou 

•  *  • 

167 

GROUND  VIBRATION  TEST  RESULT5. 
AD-63S  18  V 

•  •  « 

168 

flutter  model  test  Report* 
A0-6H6  OOO 

•GENERAL  ELECTRIC  CO  CINCINNATI  OHIO 
flight  propulsion  utv 

•  •  • 

INVESTIGATIONS  OF  a  VARIABLE 
AKt'A  SCROLL  for  PO<y£R  TRANSFER  IN 
TIP  TURBINE  LIFT  FaN  SYSTEMS, 
IUSAAVLAUS-TR-67-261 
AD-667  989 

•GENERAL  ELECTRIC  CO  CINCINNATI  QHJO 


flight  propulsion  lab  dept 

•  •  • 

X-3S3-SB  PROPULSION  SYSTEM 
FLlGHT*ORTHlNESS.  TEST  REPORT. 

VOLUME  II, 

AD-63S  610 

•  •  • 

X353-5B  PROPULSION  SYSTEM 
FLIGHTfuORTrtlNESS  TEST  REPORT. 

VOLUME  I. 

AU-6S7  992 

»  »  * 

SPECIFICATION-! 1>2 
X353-5B  PROPULSION'  SYSTEM  • 
SPECIFICATION. 

AO-631  913 

.  '  •  •  • 

SPEC  1F.JCAT  I ON-T  13 
X374  PITCH  FAN  SPECIFICATION, 
AD-631  911 

•  ••  « 

SPECIFICATION-TIN 
X353-5B  PROPULSION  SYSTEM 
FLIGHTWORTHINESS  RATING  TEST. 

AD-431  91S  ■  * 

*  *> 

SPECIFICAT ION-1  IS 
X376  PITCH  Fan  'pLIGMTRoRTHjNtSs 
RATING  TtST • 

AO-631  916 

•  •  » 

SPE'  JF|CATI0N-!16‘ 

X JS J«5U- PROPULSION  SYSTEM 
ACCEPTANCE  TEST. 

AO-631  917 

♦  •  ♦ 

SPECIFICAT  JON-1 17 
X376  PITCH  FAN  ACCEPTANCE  TEST, 
AO-431  918 

•  .  . 

SPECIFICATION-llfiA 
AIRPLANE  DETAIL  SPECIFICATION, 
A0-43S  49S 

♦  •  ♦ 

SPECIFICATI0N-JN3S9-I 
FINISH  SPECIFICATION. 

AO-631  9S I 

•Georgia  inst  of  tech  Atlanta 

•  •  • 

VORTEX  SHEDDING  FROM  A 
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turbulent  jet  IN  A  CROSS-VINO • 
urod-t-*:i«-E) 

AO-732  73* 

•GRUMMAN  AIRCRAFT  ENGINEERING  CORP 
8ETHPAGE  NT 

M  •  * 

,  «IND'  Tu-'«NEL  TEST  OF  1/1  SCALE 

model  ov»s. 

IU»AaVLAOS-TK-*S-73) 

AD-*3q  92H 

•HAMILTON  STANDARD  VINDSOR  LOC*S  CONN 

•  •  • 

FEASIBILITY  STUOY  OF  AOYaNCEO 

v/stol  propeller  technology • 

IUSAAYLAdS-TK«A8-3J) 

AU«*7  1  029 

•HARRY  DIAMOND  LABS  WASHINGTON  D  C 
•  •  • 

HoL"TR~ 1 3*8 

FLUIUlC  STALL  SENSING  STsTtH, 
A0-**7  93* 

•HONEYVELL  INC  MINNEAPOLIS  N|Nn 
MANNED  SYSTEMS  TECHNOLOGY  GROUP 

•  •  • 

I2S7I-FH1 

AIRCRAFT  DISPLAYS  for  STEEP-  , 
ANGLE  APPROACHES. 

(JANAIH--3121SI 
AO-709  R7S 

♦HONEYVELL  INC  ST  PAUL  MINN  SYSTEMS 
ANO  RESEARCH  CENTER 

•  •  « 

I2S71-FR3 

|RF  STtEp-ANGLE  APPROACH} 
EFFECTS  OF  >9 5 NO •  SYSTEM  OATA-RaTEi 
ANO  CONTINGENCY-tVLNT  VARIABLES* 

I JaNAIR-7 1 1 105) 

A0-73R  702 

•  *  • 

I2S7I-PRR 

DISPLAY  ANO  KELATf.0  SYSTeH 
KEoUjREHtNIS  FOR  II  H  STEEP 
APPROACH. 

1 JaNAIK-7 I l TO* I 
AO-73*  2R7 
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•HUGflCS  TOOL  CO  CULVER  Cl  TV  CALIF 

jkih  t  eiv 
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M/C- AO-6‘1-1 1  I38S-2-0S) 

AIRCRAFT  DESIGN  XV-/A  HOT  CYCLE 
fci£ SEARCH  AIRCRAFT,. 
lySAAVLAOS-TR-GS-29 I 

A0-A2 '  68R 

•  •  • 

HTC-A3-&R-2*  ( 385-T-l* J 
COMPONENT  testing  X¥-9a  HOT 
CYCLE  RESEARCH  AIY/CRAFTj 
IUSAAVLABS-TK-6S-28J 
AO-42/  3*1 

•  *  * 

HTC-A0-4S-I3 

.  <•  ground  and  flight  tests,  svi- 

hot  CYCLE  rESEaRLH  AIRCRAFT. 
I0SaAVLA8S-TK-*S“*8) 

AD-631  Hli 

•  •  • 

MTC-A0»*5-27 

XV«V A  MOT  CYCLE  RESEARCH 
AIRCRAFT  PROGRAM. .  . 
IUSAAVLABS-TR-**-iO| 

AO-438  34* 

•  •  • 

HTC-AD-6A-R 

20-HOUR  FOLLUW-ON  FLIGHT  TEST 
PROGRAM.  X  V-9A  HOT  CYCLE  RESEARCH 
AIRCRAFT. 

I0SAAVLA8S-TK-64-B1 f 
AD-617  3*7 

•INTER-CONTROLS  INC  WASHINGTON  0  C 

•  •  * 

ENGINE  CONTROL  SYSTEMS  STUoY  As 
APPLIED  TO  INTER-ENGINE  THkUST 
CONTROL. 

AD-7Q9  R|l 

•JOINT  ARMY  NAVY  AIRCRAFT 

INSTRUMENTATION  RESEARCH  PROJECT 
WASHINGTON  0  C 

•  a  • 

JANA IK-*8 1 2J  S 

AIRCRAFT  OISPLAYS  FOR  STLEP- 
angle  approaches. 

AD-709  17* 

•  •  • 

JANAIK-7 1 1 1 05 


0-13 

UNCLASSIFIED 


I 


. 


I 


UNCLASSIFIED 


KCL-LTV 


IRF  ST EE>« ANGLE  approach: 
EFFECTS  OF  G  'NO »  SYSTEM  DATA-RaTEi 
ANO  CONTINt.E.^Y-CVENT  VARIABLES. 
*0-739  702 

’  •  •  • 

JANAIH-7111U6 
DISPLAY  AND  KElATCO  SYSTcH 
REQUIREMENTS  FOR  IFR  STEEP 
APPROACH. 

AO-73*  2R 7 

•KEUtTT  aihcraft  CORP  Philadelphia 

PA 

♦  #  4 

179T8U  * 

EFFECTS  OF  AIRKRAPE  GEOMETRY  on 

doxNaash  problems  of  tandem  oucTed- 

PRUPELLEK  YTOL  AIRCRAFT* 

A0-RS2  792 

•  «  • 

220A90  2 

APPLICATION  of  a  mechanical 
GYNOsCup I C  STArtlLU'ER  to  VTOL 

aircraft. 

*0-601  170 

•KElLETT  AIRCRAFT  CORP  WU'.OW  GROVE 
PA 

•  •  » 

I79T8U-I2  ' 

DOrtfln  ASH  TESTS  OF  THE  DUAL 

tanoeh  DUCTEo  propeller  VTOL 
RESEARCH  AIRCRAFT  LONFIGuRAT  jOflS  To 
EVALUATE  ENGINE  INLETS  •  PROTECTION 
OEVICES  ANi)  STUOY  AERODYNAMIC 
INTERFERENCE, 

AD-628  669 

•LING-TCMCO-VOUGHT  INC  DALLAS  TEX 
LTV  VOUSHT  AERONAU/ICS  0 J V 

•  •  • 

XC-1M2A  VTOL  TRANSPORT  PROGRAM. 
A0-*|6|  9R7 

•  A  • 

AC-IR2A  VTOL  TRANSPORT  PrOgRAH, 
AD-802  730 

•  •  • 

2-533I0/RR-2U6 
ANALYSIS  OF  A  LOW  SPEED  WIND 

tunnel  tlst  of  a  high  mass  rate 

VECTORED  PhOPULSION  FLOW  MODEL, 


( AROD-5260 .2) 

AD-613  198 

♦  •  • 

2rr.33.IO/SKt2l72 
DATA  REPORT  FOR.  LTV  LOW  SPEED 
WIND  TUNNEL  TEST  NUMBER  172, TEST 
OF  HIGH  MASS  Rate  vectoreo 
‘  PROPULSION.  FlOr  MODEL* 
IAR00-5260I3) 

AD-612  927 

>  6  •  • 

2rS33Jp/5K-22l7 

LTV  COflSPkED  WIND  TONnEL  TEST 
NUMBER  190,  FpL‘;oW-ON  TEST-  OF  »,IGH 
MASS  R/YTE  VECTOR^, 6  PROPULSION  fLOW 
MODEL.'  " 

•  (  a'ROO-S260T5K.  '  !"V', 

AD-421  S78.  . 

♦lockheed-cal JFORn lACO  "BURBANK 
LR-ie.RO*.  .  . 

STUDY  or  Si'ZE  EFFECTS-  ON  VTOL 
HANDLJNG  QUALt Tits  CRITERIA* 
lUSAAVLABS-'TR-ASriNJ  .  ■ 

AD-622  S78  v 

•LOCKHEED-GEORGIA  CO ",  marietta 

♦  ••  •  ,  ‘  5 

XV-RA  VTOL  RESEARCH  -AIRCRAFT 
PROGRAM. 

IUSAAVLABS-TR-66-HSj’ 

AD-63S  |06 

er-7638  ■  , 

FULL  SCALt  TESTS  OF  THE  XV-RA 

hummingbird  in  the  ahe-s  ro  x-bo 

FOOT  WIND  TOnReL.  . 

AD-6SR  783  ’* 

LGR-ER-lb9R0-  ■  V  . 

A  THEORETICAL  INVESTIGATION  OF 
a  circular  LIFTING  jet  in  a  cross¬ 
flowing  mainstream, 

iAFF.DL-TR-7.0r  1701 
AO-7  I  e  121 

•LTV  AEROSPACE  CORP  DALLAS  T£X  LTV 
VOUGMT  AERONAUTICS  01V 

•  •  • 

2-5SR00/6R-6090 
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ltv-nat 


research  on  vtol  *a?er  hover 
effects,  1. 

*0-4*2  »34 

-  i  ,  .  ’  ’ 

•ltf  aerospace  corf  Dallas  tea  ltv 
vousht  aeronautics  div 
•  ••  « 

*»S33l0/4R«*0te 

DYNAMIC  RESPONSE  OF  TMt  XC-1R2A 
T|tT»NJM(,  V/STUL*  AIRCRAFT  TO  |N- 
fLl«HT  CARGO  OtL'l VERY  AT  SbO« 

.  'SPEEDS, 

«U'sAaVLAUS-Tr-*«-A| 

4D-a7Q  »6S  . 

•  •  • 

2-SSHJO/8R-&HO 
RESEARCH  Oh  V.Tul  *ATcr  HOVtR 
EfFECTS,  I  NCLUolNG  THE  EFFtCTS  OF 
«IN0  ANO  RAVES, 

AD-448  711 

•LTV  VOUGHT  AERONAUTIC^  OIV  LiN«-TEECO- 
VOO«HT  INC  DALLAS  TEA 

•  ,  « 

ac«H2a  vtol  transport  program, 

A0-RR2  OTb 

•  •  •; 

KC-IH2A  VTOL  TRANSPORT  PROGRAM, 
AD-R.02  *2S 

•  *  * 

ac-H2a  vtol  transport  prOoRah,' 

AO-rRa  37| 

*'  *  * 

AC-H2A  VTOL  TRANSPORT  PROLAN, 
AO-NR*  V8Z 

•  •  • 

ac«H2a  vtol  transport  program, 
au-n««  m 

♦  •  « 

AC-1N2A  VTOL  TRANSPORT  PROGRAM, 
AO-VR*  ?»y 

•  •  • 

xc-H2A  vtol  transport  program, 

*D«V»7  001 

•MASSACHUSETTS  |NST  OF  TECH  CAMBRIDGE 
DEPT  OF  AERONAUTICS  AND 
ASTRONAUTICS 

•  •  • 

LOR  SPEEO*  AERODYNAMIC 
CHARACTERISTICS  UF  JET  VTOL 
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AIRCRAFT  AT  ANfcLtS  of  ATTACK, . 

A 0-420  RR2 

•NELPAR  INC  FALLS  CHURCH  VA 
♦  •  • 

SIMULATION  OF  HELICOPTER  AND 
V/STOL  AIRCRAFT*,  VOLUME  I; 
HELICOPTER  ANALTS|S  REPORT,  - 
|NAVTRA0EVCEN-l2tS  j) 

AD-401  022 

•  •  « 

SIMULATION  of  HELICOPTER  and 
VFSTOL  AIRCRAFT,  VOLUME  .|T,  V/STo. 
ANALTSIS  REPORT,,  SjUDY,  E.UaTjONS 
OF  MOTION  OF  VERTICaL/SMORt  TakE- 
OFF  AND  LANDING  OPERATIONAL 
•  FL JGHT/ACrpon  SYSTEM  trainers, 
INAVT«ADEVCEN-|2u5-2» 

A0-602  R27 

•  •  • 

SINULATION  of  helicopter  and 
V/STOL  AIRCRAFT.  V0LUHE  Hi,  part 

I,  COMPUTATIONAL  METHODS  ANALOG. 
study,  equations  of  motion  of 
VERTICAL/SHOKT  TaiCE-OFF  AND  LAnOJnc 
OPERATIONAL  FL I  GUT /‘nEAPON  STSTi  M 
TRAINEKS. 

INAVTRA0EVCEN-12US-  3) 

AD-407  737 

•  •  • 

SIMULATION  of  HELICOPTER  and 
V/STOL  AIRCRAFT.  VOLUME  III,  PART 

II.  COMPUTATIONAL  METHODS  DIGITAL. 

STUOT,  EQUATIONS  OF  MOTION  OF 
VERTICAL/SHOKT  TAKE-OFF  A!<p  LANDING 
OPERATIONAL  FL|GnT/rt£AF~*,,  SYSTEM 
TRAINERS.  - 

<NAVTRAi1EvCEH-|205  3) 

AP-A07  738 

•  <•  ♦ 

SIMULATION  of  HELICOPTER  And 
V/STOL  AIRCRAFT,  VOLUME  VI,  XC-1N2 
ANALOG  COMPUTER  PROGRAM  SToOYS  AC- 
IN2A  SIMULATION  EQUATION 
MECHANIZATION, 

INAVTRADEVCEN-I2U5-4) 

AD-447  24 V 

•national  aeronautical  establishment 

OTTAPA  (ONTARIO) 

•  •  f 
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'NAT-NAV 


WNCI.ASSIF.1E0  ,j 


NaC-LH-SHV 

A  FLIGHT  INVESTIGATION  OF 
LATERAL-d  1  -<EC  T 1  OhAL  HANDLING 
DUALITIES  F OR  V/sTOL  AIRCRAFT  |N  / 

EO*  SPEED  ‘MANOEUVRING  FLIGHT,  /i 

« NKC- 1 22«S  )  <X 

.A0-73S  N«U  > 

•NATIONAL  RESEARCH  COUNCIL  OF  CANAOa 
OTTARiA  (ONTARIO) 

•  •  • 

NKC-t/2dS  ' 

A  FLIGHT  INVESTIGATION  OF 

layeral*uIhcctional  handling 
NUAtjTlEa  FOR  1/H TuL  AIRCRAFT  IN 
.  LOm  speed  MANOEUVRING  flight, 

AD-736  M2D 

•naval  air  oevelophent  center 

RAHHiNSTER  Pa  aero  MECHANICS  Of,PT 

•  •  • 

naoc«am«;i3a 

AN  EVALUATION  OF  SEARCH  AND 
RESCUE  M|Ssl0H  -CHARACTERISTICS* 
AU-733  f  >7 

•naval  POSTGRADUATE  SCHOOL  MONTcREY 
CALIF 

•  -c  • 

AN  ANALYSIS  OF  ground  ERoSJOn. 
CAUSEO  or  UtT  OOANftASH  IMPINGEMENT. 
AU-17S  NIL* 

•  *  • 

A  OUA.LTTaTIVE  DISCUSSION  Of  Tilt 
STABILITY  and  CONTROL  OF  VTOl 
AIRCRAFT  OuH | Nu  HOVER  |00T  OF 
GROUND  EFFECT)  ANO  TRANSITION* 

AD-622  20b 

♦  •  « 

an  INVESTIGATION  of  group.o 
effect  on  vertical  takeoff 

A  |  HCRAFT • 

Ao«70»  0»* 

•  •  • 

progkahheo  pilotage  as  a  means 
of  improving  rotorcraft  performance 
in  level  flight, 

AO-704  S37 

•NAVAL  -TRAINING  DEVICE  CENTER  ORLANDO 
FLA 
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y  NAVTRADEVCEN-I2U5  V< 

/  SIMULATION  Of  HELICOPTER  AND 

V/stoi  aircraft*,  voluhe  I; 

HELICOPTER  ANALYSIS  REPORT, 
AO-AOi  022 


NAVTRADEVCCN-120S-2 
SIMULATION  OF  HELICOPTER  ANO 
V/STOL  AIRCRAFT*  VOLUME  He  V/STou 
ANALYSIS  REPORT.  STUDY,  EaUATlONF 
OF  MOTION  OF  VERT  I C aL/SHORT  TAr.E- 
OFF  ANO  LANDING  UPERATiONAt 
FUGHT/HEAPON  SYSTEM  TRACERS:-, 
AD-402  R27 

••  •  #, .» 

*  NAVTRADEVCEN-1’205  3 

SIMULATION  Of  HELICOPTER  ANO 
V/STOL-  AIRCRAFT*  VOLUME  Hi,  P*RT 
I,  computational  METHCIOS  analog. 
STUDY,  EwUATJONS  OF  MOTION  OF 
VERTICAL/SHORT  TAKE-OFF  AN0  LANDING 
OPERATIONAL  FLIGmT/i.EAPON  SYSTEM 
TRAINERS, 

AD-407  737 

•  •  » 

NAVTRADEVCEN-! 205  3 
SIMULATION  OF  .HELICOPTER  ANO 
V/STOL  AIRCRAFT.  VOLUME  Ult'pART 
It.  COMPUTAIIONAL  HtTKODS  DIGITAL, 
study,  equations  of  motion  of 
vcrtical/smQkt  take-off  and  landing 

OPERATIONAL  FLIGHT/ftEAFO.,  SYSTE« 
TRAINERS, 

A0-407  734 

♦.  •  • 

NAVTRA0EVCCN-I20S-4 
SIMULATION  OF  HELICOPTER  AND 
V/STOL  AIRCRAFT,  VOLUME  VI,  AC-IR2 
ANALOG  COMPUTER  PROGRAM  STuDY;  Ac. 
I H2A  SIMULATION  EOUAT 1  ON 
MECHANIZATION. 

AP-447  24R 

•  •  * 

NAVTRADEVCEN-J7S3-2 
STUDY,'  SURVEY  OF  HELICOPTER  And 
V/STOL  AIRCRAFT  SIMULATOR  TRAInER 
DYNAMIC  RESPONSE.  VOLUME  II. 
DYNAMIC  RESPONSE  CRITERIA  FOR 
V/STOL  AIRCRAFT  FLIGHT  TRAINERS. 
AD-44B  004 
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•NORTH  AMERICAN  ROCKWELL  CORF  LOS 
ANbEl.ES  CALIF  LOS  AHSELEs  OlV 
'<•  ••  • 

NA-70-327-2 

AEROdVNAHIC  STABILITY  aNo 
COnTROL/mINO  TUNNEL  data 
correlation. 

(AFFdL-TN-71-31 
AO-/2*  103 

•nokthrof  corf  hanthornc  calif 
'*  AIRCRAFT  01 V 

•  •  • 

A  NINO  TUNiiEL  INVEST 16/ T I  On  OF 
JETS  EXHAUSTING  INTO  A  CrOSSfLu*. 

volume  i.  test  description  and 

DATA  ANALYSIS. 

I AFFDL-TR-7U-1SN-VUL-I » 

AD-718  12 2 

•  •■  • 

a  rind  tunnel  investigation  of 

JETS  EXHAUSTING  INT.0  A  CHOSSfLO*. 

volume  iv.  additional  Data  fOk  the 
THrEE-JET  CONFIGURATION. 
tAFF0L-TK«70-lsN-VUL«*ll 
ad-71*  123 

•  •  • 

A  «!ND  TUNNEL  INVESTIGATION  OF 
JETS  EXHAUSTING  INTO  A  CKOSSfLOR. 
VOLUME  II.  ADDITIONAL  OaTA  FOR  THE 

one-jet  configuration. 
IAFFoL-TR-/0-|SH-VUL-2» 

AU-T20  232 

•  *  • 

a  rind  tunnel  investigation  of 
jets  exhausting  into  a  ckossfCor. 
volUhe  hi.  additional  data  fuR. 

TWO-jET  COhF ISURaT IONS. 
(AFFoL-TR'/U-ISM-VUL-SI 
AD-720  253 

•  •  9 

NPR-69-16B 

A  STUDY  OF  V/STOL  GRoUnD. BASED 
SIMULATION  TECHNIQUES. 
(USAaVLABS-TR-70-UI 
*D-b7 1  ISA 

•  •  • 

N0R-70-6 

APPLICATION  OF  THE  NdRTHROP 

rotational  simulator  to  helicopters 

AND  V/STuL  AIRCRAFT  lUSCR'S  GU|OE). 

0-17 

UnCLASSIFj 


(USAAVLABS-TK-70-2*) 

A0-B73  037 

•PENNSYLVANIA  STATE  UN|V  UNIVERSITY 

Park  dept  of  aerospace  engineering 

•  •  • 

AN  INVESTIGATION  OF  THE 
TRAILING  VORTEX  SYSTEM  GENERATED  By 
A  JET-FLAPPED  RING  OPERATING  AT 
HIGH  RING  LIFT  COEFFICIENTS. 
IAFFDL-TR-70-TOI 
AO-7 1 S  3 1 S 

•PITTSBURGH  UNIV  WASHINGTON  0  C 
RESEARCH  STAFF 

•  •  • 

*  '  RESEARCH  A|RcRAFT,  XV-SA. 

(AHC-TIK-IB.U3.il 
AD-RS2 ‘ |3I 

•PRINCETON  UNIV  N  J 
•  •  • 

SOHE  DYNAMIC  ASPECTS  Op 
STABILITY  |N  LOW-SPEED  FLYING 
HACHINES.  ‘  * 

ITREC0M-TR-63-56I 
A0-R3I  5*6 

•  •  * 

the  Princeton  Pennsylvania  arhy 

AVIONICS  RESEARCH  PROGRAM. 

(EC0H-02i 12-11 
AD-822  178 

•PRINCETON  UNIV  N  J  OEPT  or 

AEROSPACE  ANO  HECHANICAL  SCIENCES 

•  •  • 

FEEDdACK  CONTROL  OF  VTOL' 
AIRCRAFT. 

(USAAVLAUS-TK-69-96) 

AO-871  R2R 

•  •  • 

72S 

A  SURVEY  OF  V/STOL  RINd  TUNNEL 
RALL  CORRECTIONS  AND  TEST 
TECHNIQUES, 

AD-62 V  UOH 

•  •  • 

719 

COhPARISON  Of  LONGITUDINAL 
STABILITY  CHaRaCIEkISTICS  OF  THREE 
TILT-WING  VTOL  AIRCRAFT  DESIGNS, 
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IUSAAYLAd$-TR-66-6<0 
AD-647  963 

•  •  • 

754 

an  analytical  study  uf  factors 
influencing  the  longitudinal 

STABILITY  OF  TILT-f<|NG  VTOL 
AlHCKAFTt 

IUSAaVLAuS-TR-66-53) 

AU»*RU  9RS 

•  •  * 

77N 

an  EaPERIMcNTAL  INVESTIGATION 

of  the  lonuItudinAu  dynamic 
stability  CHARACTERISTICS  of  a  four- 
PROPELLER  TIcT-AINu  VTOL  MODEL* 
IUSA'AVLAt)S-TR-o4-8UI 
AD-64J  61« 

•  •  • 

AEROSPACE/NECmAMCAL  SCI-70V 

AN  analytical  study  of  The 
dynamics  of  aircraft  |N  UNSTEADY 
FLIGHT, 

(USAaVLAbS-Tr-aS-RU) 
ad-627  37u 


SYNTHESIS  FOR  MINIMUM  TIME  VTOL 
TRANSITION, 

IAFOSR-TR-71-22II ) 

AD-726  112 

•SYSTEMS  TECHNOLOGY  INC  HAWThORNE 
CALIF 

•  •  • 

STJ-TR-m-l 

ANALYSIS  of  VTOl  handling 
DUALITIES  REvlUlRtMCNTS,  PART  II, 
LATERAL-OIRECTIOmAl  hover  and 
TRANSITION, 

(AFFDL-T«-67-17’-PT-2J 
AD-667  306 

•THE Aft  ADVANCED  RESEARCH  INC  ITHACA  n 
Y 

•  •  • 

TAR-TR-*5 1 0 

A  COMPARISON  OF  DUCTED 
PROPELLER  THLOKY  AITH  OELL  X-22A 
EXPERIMENTAL  DaTa, 

AD-N80  99* 

•  •'  r 


•  REPUBLIC  AVUT|On  CORP  FARNJNgOALE  N 
Y 

•  •  • 

C-4091-OS 

FEASIBILITY  STUDY  ON  The  DtSjGN 
AND  OEVElOPHENT  or  A  VTOL  BLAST 
CONTROLLING  platforh, 

I  AC AES-3- 1 23  I 
AO-626  617 

•ROYAL  AIRCRAFT  ESTABLISHMENT 
FARNbOROUGh  (ENGLAND) 
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TAR-TR-67UH 

EXPERIMENTAL  STUDY  OF  PILOT 
VISIBILITY  FkOH  A  .VTOL  AlR/SEA 
CRAFT  NEAR  The  OCEAN  SURFACE.- 
AD-64)  2S3 

•UNITED  AIRCRAFT  CORP  NORWALK  COnN 
NORDEN  D 1 V 

•  »  • 

1 1 4 J-R-001  I 

UNIVERSAL  CONTACT  ANALOG 
DISPLAY  (UCAU)  RESEARCH.  PHASE  1. 
SYSTEMS  ANALYSIS, 

10-616  ISO 


Tn  AEK02976 
THE  STATIC  PhESSURE 
DISTRIBUTION  AHOUNu  a  CIRCULAR  JET 

exhausting  normally  from  a  plane 
wall  INTO  AN  AIRSTKCAM, 

A0-RS3  315 

•southern  hethoojst  unjv  Dallas  tex 
information  ano  control  sciences 
CENTER 

*•  •  • 


=  5 
!• 
at; 

v  ai 
acji 


•VTOL  SYSTEMS  OIV  CURTlSS-WRtoHT  CORP 
CALDWELL  N  J 

•  «,  6 

A  THEORY  FOR  ‘VTOL  PROPELLER 
OPERATION  |N  A  STATIC  CONDITION. 
(USAAVLAS5-TR-65-49) 

AO-623  527 


•WASHINGTON  UNIV  SEATTLE  OEPT  OF 
AERONAUTICS  AND  ASTRONAUTICS 


OPTIMAL  ANO  SUBOPTIMAL  CONTROL 


•  •  • 
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AN  CaPEKINENTAi.  STUDy  OF 
ALLEY  l  AT  JNv»  TMt  LIMITS  Q«  MInIHUH- 
SPEEd  V/sTOL  * INU-TUNNEL  TtSTS, 

«  AK0u-<»5uA:3-E) 

AO»*7 {  Oil 
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•adaptive  control  system* 

MATHEMATICAL  MODELS 

REPRINT:  OPTIMAL  AND  SuBoPTIHAL 
CONTROL  SYnThESIS  fOR  M|m|HUM  TIME 
VTOL  TRANSITION. 

AO-72#  IU 

•ACROOTNAHIC  CHARACTERISTICS 
VERTICAL  TAKE-OFF  PuANES 
Important  vstul  aircraft 

.  -STAJILITT  DERIVATIVES  fN  HuVE«  *N0 

transition.* 

A0-4NI  371 

•aerootnamic  configurations 
Research  planes 

Do»n«ASh  TEsTS  OF  THE  OUAl 
TANDEM  DUCTED  PNUPtLLER  VTOL 
RESEARCH  AIRCRAFT  CONFIGURATIONS  to 
EVALUATE  ENGINE  INLETS,  PROTECTION 
DEVICES  AND  STUOT  aERCOTnaHIC 
INTERFERENCE. 

A0-a2«  AAV 

•A1RODVNAH1CS 

VERTICAL  TAKE-OFF  PLANES 

studies  on  helilopter  dynamics 

ANU  CONTROL  CHARACTERISTICS  IM 
FORHaTION  FLIGHT  ano  landing 
COnTNOl  FON  DECELERATING  VTOl 

aircraft. 

A0-B22  17B 

•aeronautics 

VERTICAL  TAKE-OFF  PLANES 

STUDIES  ON  HELICOPTER  DYNAMICS 
ANU  CONTNOL  CHaRACICRISTICS  IN 
FORHaTION  FLIGHT  ANO  LANOING 
CONTROL  FOR  DECELERATING  VTOl 

aircraft. 

*0-022  170 
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T|lT-»INg  v/stul  AIRCRAFT  TO  In¬ 
flight  CARGO  OtLIVtNT  AT  StO* 
SPEEDS,, 

A0-470  96S 
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analytical  study  of  the  dynamics 
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TESTS 

STRUCTURAL  test  results  FOR  the 
XV-SA  RESEARCH  AIRCRAFT. 
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THE  ACOUSTIC  ENVIRONMENT  OF  A 
DEFLECTED-JET  VTOL  AIRCRAFT.* 

AD-7 1  S  939 
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FLIGHT  THRUST  MEASUREMENTS  BY  JON 
OEFLECTION,* 
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DISPLAY  systems 

AIRCRAFT  DISPLAYS  FOR  STEeP- 
•  ANGLE  approaches.* 
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AIR  TRANSPORTATION 
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DESIGN 

rtf-18  single  rotor  CoHpRESsOH 
development.* 
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CALCULATED  heat  transfer  aNu 
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APPROACH 

AIRCRAFT  DISPLAYS  FOR  STEeP- 

angle  approaches.* 
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vertical  Take-off  planes 
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FLIGHT  CONTROL  SYSTEMS 

X376  PITCH  FAN  SPECIFICATION.* 
AO-631  911 
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RATING  TEST.* 

AD-631  916 

X376  PITCH  FAN  ACCEPT TEST, 
AD-631  916 
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STRUCTURAL  PROPERTIES 
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CENTtR  FUSELAGE  AND  ENGINE  MOUNTS 
OF  THE  XV-&A  REStARCH  AIRCRAFT, 
AO-65 J  S'.R 

•equations 

MOTION 

SIMULATION  OF  HELICOPTER  AND 
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TRAINERS. 

Au-607  73b 
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AND  DEVELOPMENT  OF  A  VTOl  BLAST 
COnThOLLING  PLATfONH. 

AD-424  617 

•EXHAUST  GASES 
JET  MIXING  FLOR 

a  mind  tunnll  Investigation  of 

JETS  EXHAUSTING  INTO  A  CR05SFLU*. 
VOLUME  I.  TEST  DESCRIPTION  AND 
DATA  ANALYSIS.* 
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VOLUME  Iv.  ADDITIONAL  Data  FOR  THE 
THREc-JET  configuration.* 
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INSTALLATION,  operation  and 
MAINTENANCE  INSTRUCTIONS  FOR  XjS3-  • 
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AD-*N8  004 

•FLAPS 

FLIGHT  CONTROL  SYSTEMS 

EVALUATION  OF  GLARED  FIaP 
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AIRCRAFT  ,• 
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•FLIGHT  control  systems 
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feedback  control  of  VTOL 
aircraft.* 

AO-871  121 

flaps 
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aircraft,* 
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PITCH(MOTION) 

CYCLIC  PITCH  CONTROL  ON  *  V/STOi 
TILT  WING  AIRCRAFT.* 
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vertical  Take-off  planes 

SOME  DYNAMIC  ASPECTS  OF 
STABILITY  |N  LOM  SPEED  FLt|NG 
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APPLICATION  Of  P|L0T-C0hTH0lLER 
INTEGRATION  TECHNIQUES  TO  A 
REPRESENTATIVE  V/STOL  AIRCRAFT,* 
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X37A  PITCH  FAN  SPECIFICATION.* 
AO-631  911 

X374  PITCH  FAN  FL I GKTiORTHInESS 
HATING  TtST .* 

AO-631  916  .  . 

X376  PITCH  FAN  ACCEPTANCE  TEST, 
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PKIhAKV  FlIGHI  CONTROu  SYSTEMS 
STRUCTURAL  ANALYSTS  FOR  XV-5A  uIFT 
FAN  RESEARCH  AIRCRAFT. 
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AN  OPTIMAL  CONTROL  METHOD  FOR 
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VEHICLE  SYSTEMS.* 
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AtRODYNAMIC  STABILITY  AND 
CONTROL/MIND  TUNnEL  DATA  ' 
CORRLLATlON.* 

AO-726  103 

PROGRAMMED  pilotage  AS  A  MEANS 
OF  IMPROVING  ROTORCRAFT  PERFORMANCE 
IN  LEVEL  FLIGHT.* 
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•FLIGHT  INSTRUMENTS 
SPECIFICATIONS 

UNIVERSAL  CONTACT  ANALOG  DISPLAY 
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ANALYSIS. 

AD-616  6S0 


0-3 

unclassified 


FLJ-GAS 


UNCLASSIFIED 


S7W5? TKySS 


r*rr?g¥X/aH.',r?.-.U~i.'^^-y3?XXy^5y 


> 


n 


\ 

I  *\*v  ". 


I 

! 

i 


1 


VERTICAL  take-off  planes 
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APPROACH.* 

AO-73*  2M7 


FLOWMETERS 

FLUIDIC  VORTEA  AI.CULAH  KATE 
SENSOR  concept  investigation  FtR 
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HELICOPTERS  AND  V/STOL  AjRCRaFT** 

A0-b7 R  02V 

•FLUID  amplifiers 

STALLoWaRNING  INDICATORS 

fluidic  stall  sensing  system,* 

AO-667  936 
♦FLUIDICS 

0— R 

UNCLASSIFIED 


•FLUTTER  i 

WJNG-80DY  CONFIGURATIONS 
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STRUCTURAL  PROPERTIES 
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flo*  fields 

investigation  of  the 
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effect  with  CKUSsFlO*,* 

AU-7 1 1  GAS 

vertical  take-off  planes 

An  INVESTIGATION  of  ground 
EFFECT  ON  VERTICAL  TAKEOFF 
AIRCRAFT.* 

AU-70V  09* 

•GUST  LOAOS 

VERTICAL  TAKE-OFF  PLANES 
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DISTRIBUTIONS  UN  LATERAL- 
DIRECTIONAL  RESPONSE  OF  A  VToL 
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VERTICAL  TAKE-OFF  PLANES 

APPLICATION  OF  A  MECHANICAL 
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AIRCRAFT, 
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•HELICOPTER  ENGINES 
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•HELICOPTERS 

APPROACH 

AIRCRAFT  DISPLAYS  FOR  STEEP- 
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FLIGHT  SIHULATOKS 
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CEPOkT.  STUDY,  EQUATIONS  OF  NOTION 


OF  VERTICAL/SHORT  TAKE-OFF  ANO 
LANDING  OPERATIONAL  FL!GiiT/«£apGI, 
SYSTEM  TRAINERS. 
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A  STUDY  OF  V/STOL  GROUND-basED 
SIMULATION  TECHNIQUES.* 

AO-671  IS'} 

APPLICATION  Of  THE  HOKThRUP  * 
ROTATIONAL  SIMULATOR  TO  HELICOPTERS 
ANO  V/STOl  AIRCRAFT  (USER’S 
GUIDE).* 
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FORMATION  FLIGHT 

STUDIES  On  HELICOPTER  OYNAHjCS 
AND  CONTROL  CHARACTERISTICS  IN 
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CONTROL  For  decelerating  VTOL 
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SIMULATION 

SIMULATION  OF  HELICOPTER  and 
V/STUL  AIRCRAFT:  HELICOPTER 
ANALYSIS  report. 
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SIMULATION  OF  HELICOPTER  AND 
V/STOL  AIRCHAFT.  VOLUME  Hi,  PART 

I,  computational  methods  analog, 
study,  equations  of  motion  of 
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SIMULATION  OF  HELICOPTER  ANO 
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II.  COMPUTATIONAL  METHODS  DIGITAL, 
STUDY,  EJJaTIONS  of  MOTION  OF 

veritcal/shoht  take-off  and  landing 

OPERATIONAL  FL I GhT/«EAPON  SYSTEM 
TRAINERS, 
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STABILITY 
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PREDICTION  METmOo  for  HELICOPTERS 
AND  STOPPABLE  ROTOR  AIRCRAFT. 
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AD-706  37M 

A  STABILITY  AND  CONTROL 
PREDICTION  MtTHOO  FOR  HELICOPTERS 
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PREDICTION  METHOD  TOR  HELICOPTERS 
AND  STOPPABLE  MoW  AIRCRAFT, 

volume  IVJ,  appendices.* 
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*  water 
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effects,* 
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DISPLAY  ANO  RELATED  SYSTEM 
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APPROACH,* 
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STUDIES  ON  HELICOPTER  DYNAMICS 
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VERTICAL  TAKE-OFF  PLANES 
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EFFECTS  OF  WIND,  SYSTEM  OATA-RaTE, 
AND  CONTINGENCY-tVENT  VARIABLES,* 
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THE  APPROXIMATE  LONGITUDINAL 
STABILITY  DERIVATIVES  OF  A  VLCTOHEo 
THRUST  VTOL.* 

AD-033  3?6 

•JET  FLAPS 
VORTICES 

AN  INVESTIGATION  OF  THE  TRAILING 
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FLAPPED  RING  OPERATING  AT  hJgh  Mug 
LIFT  COEFFICIENTS.* 
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•jet  mixing  flow 
interference 

A  WIND  TUNNEL  INVESTIGATION  OF 
‘jets  EXHAUSTING  INTO  a  CHOSSFLO*. 
VOLUME  TEST'DESCKIPTIOn  and 

DATA  ANALYSIS.* 

AD-71#  122 

A  WIND  TUNNEL  INVESTIGATION  OF 
JETS  EXHAUSTING  INTO  A  CROSSFLOW. 
VOLUME  IV,  ADDITIONAL  DATA  FOR  THE 
THREE-JET  CONFIGURATION.* 

AD-7 1 B  123 

A  WIND  TUNNEL  l  .VIST JGATION  OF 
JETS  EXHAU5" 1 NG  SNiO  A  Cn-‘SFLOW. 
VOLUME  II.  ADDITIONAL  DATA  F0h  The 
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A  WIND  TUNNEL  INVESTIGATION  OF 
JET.T  EXHAUSTING  INTO  A  CK0sSF„0'.  « 
VOLUHE  III.  ADDITIONAL  DAtA  FOR 
TWO-JET  CONFIGURATIONS,* 

AO-72U  23» 

VERTICAL  TAKE-OFF  PLANES 

reprint;  a  slanted  round  jet  at 
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REPRINT!  VORTEX  SHEOOl.iG  FROM  a 
TURBULENT  JET  IN  A  cross-wind. 
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Investigation  of  the 
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a  theoretical  investigation  of  a 
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FLOAING  MAINSTREAM,# 

AD-7U  121 

•landing  fielos 

PREPARATION  , 

test  results  of  RESEARCH  FOR 
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•landing  gear 

DROP  TESTING  I 

NOSE  landing  GEAR  DROP  TEST 

report.* 
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a  theoretical  investigation  of  a 
'  circular  lifting  jet  in  a  cross- 
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EFFECTS  OF  HluH-LlFT  DEVICES  On 
V/STOL  AIRCRAFT  PERFORMANCE.  V0LOME 
‘  II.  BIBLIOGRAPHY.* 
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MATHEMATICAL  PREDICTION 

APPLICATION  OF  OPllHAL  CONTROL 
THEORY  TO  IHE  PREOICUON  Of  HUmAN 
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experimental  stuoy  of  pilot 
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craft  near  the  ocean  surface,* 
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